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Abstract  The hypothesis that differences in drug effects 
of risperidone and haloperidol on negative symptoms in 
schizophrenia are secondary to effects on positive, ex- 
trapyramidal, and depressive symptoms was investigated 
by means of an analysis of the data from the USA-Canada 
risperidone double-blind randomized clinical trial of 523 
chronic schizophrenic patients. Regression analyses in the 
total sample and within treatment groups confirmed a 
strong relationship between changes in negative symp- 
toms and the other variables studied (R 2 = 0.50-0.51, p < 
0.001). Only depressive symptoms did not contribute sig- 
nificantly to these results (p > 0.10). Path analysis showed 
that the greater mean change (p < 0.05) of negative symp- 
toms with risperidone compared to haloperidol could not 
be fully explained by correlations with favourable effects 
on positive and extrapyramidal symptoms. The relation- 
ship between shift in extrapyramidal symptoms and shift 
in negative symptoms failed to reach statistical signifi- 
cance; however, there was a clear tendency in the ex- 
pected direction in both treatment groups. 
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Introduction 

A recent review of published studies on the efficacy of 
neuroleptics in treating the schizophrenic negative syn- 
drome reveals that no definitive conclusion can be drawn 
as to the comparative validity of two hypotheses: whether 
neuroleptics exert a beneficial effect directly on negative 
symptoms (primary symptoms); or whether they have in- 
direct effects on negative symptoms (secondary symp- 
toms) through an improvement in positive symptoms and 
a decrease in extrapyramidal symptoms (M611er 1993). 
The same review suggests there is evidence that neurolep- 
tics, or at least the putative atypical neuroleptics, can re- 
duce negative symptoms. Atypical neuroleptics that have 
a lower risk of extrapyramidal side effects are often de- 
scribed as advantageous in the treatment of negative 
symptoms. 

Assessing drug effects in negative symptoms has been 
complicated by the deficiencies of the studies reviewed. 
Since most of the trials in the literature reviewed were 
carried out in patients with mixed negative and productive 
(positive) symptoms during an acute episode of schizo- 
phrenia, rather than with those in a deficit state, the ques- 
tion arises whether negative symptoms that are not pre- 
dominantly or exclusively secondary to positive symp- 
toms can be improved. The overlap of negative symptoms 
of schizophrenia, extrapyramidal side effects, and depres- 
sion complicates the assessment of different pharmaco- 
logical treatments for negative symptoms. If one drug is 
found to be more effective in treating negative symptoms 
than another, this effect might be produced through its 
greater efficacy directly on negative symptoms or indi- 
rectly through a more favourable clinical profile on posi- 
tive symptoms, depression, akinesia or sedation. 

Along with the ambiguities associated with the con- 
cepts of primary and secondary negative symptoms (Car- 
penter et al. 1985), problems relating to the assessment of 
primary and secondary negative symptoms and to the dif- 
ferentiation of coexisting multiple forms of secondary 
negative symptoms render the data so far reported in the 



46 

Table  1 Suggestions of the working group on negative symptoms 
in schizophrenia (M611er et al. 1994) 

Aim: Evaluation of treatment effects on negative symptoms in 
schizophrenia 

~ - 2  1. Patient selection: 
a) positive symptoms not dominating the actual clinical picture, 

e,g. PANSS negative type m 
E 

b) duration of negative symptoms > 6 months o 
c) stable condition of the schizophrenic illness > 6 months 

0 _ 4  
d) flat affect and poverty of speech as core symptoms of 

negative symptoms 
e) no/low depression score 

2. Design: double-blind comparison to placebo or active drug 

3. Efficacy parameters: BPRS or SANS or PANSS z~ -6 

4. Other scales: depression scales, EPS scales 

5. Statistical analyses: 
a) end point comparison 
b) interaction with productive symptoms, depression, EPS -8 

published literature inconclusive. Consequently, the re- 
cent development of specific scales for the measurement 
of schizophrenic negative symptoms has been an impor- 
tant step forward in this field of research (Andreasen 
1989; Kay et al. 1987). Another conclusion to be drawn 
from a review of the literature is that the design of the 
studies, particularly the criteria for patient selection 
(mostly acute schizophrencis), has been less than optimal 
(M611er 1993). In view of these conceptual and method- 
ological problems, drug trials of negative symptoms do 
not clearly disprove either one of the competing hypothe- 
ses. A European working group, composed of clinicians 
and researchers from university hospitals and the pharma- 
ceutical industry, has recently established methodological 
guidelines for the evaluation of drug effects in negative 
symptoms (M611er et al. 1994; Table 1). 

One of the proposals of this working group is that di- 
rect and indirect drug effects on negative symptoms can 
be differentiated by advanced statistical procedures. To 
date, only three studies have used elementary statistics to 
account for potential indirect effects on negative symp- 
toms. Meltzer (1985), employing a covariance analysis, 
showed that the neuroleptic effect on negative symptoms 
could not be explained as an effect on positive symptoms 
alone. Van Kammen et al. (1987), using regression analy- 
sis, described a neuroleptic effect on negative symptoms 
as secondary to the effect on positive symptoms. Miller et 
al. (1994), using Spearman correlations and multiple re- 
gression, investigated clozapine's effects on negative 
symptoms in 29 refractory schizophrenic patients with re- 
spect to the correlation between improvements in negative 
symptoms and posititve symptoms, and a decrease in both 
extrapyramidal symptoms (EPS) and depression. The pre- 
sent study is the first to apply a complex statistical model 
such as path analysis to differentiate between direct and 
indirect drug effects. The primary objective of the analy- 
sis of the data derived from the North American risperi- 
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Fig. 1 Time course of treatment with risperidone (6 mg/day) (R6) 
and haloperidol (20 mg/day) (H20) as measured by weekly mean 
change scores from baseline for the positive and negative sub- 
scales of the PANSS (combined USA-Canada study) 

done study (Chouinard et al. 1993; Marder and Meibach 
1994) was to assess whether risperidone had a more po- 
tent direct and specific effect on negative symptoms than 
haloperidol. 

Methods 

The data from the USA-Canada risperidone study 
(Chouinard et al. 1993; Marder and Meibach 1994) in- 
cluded 523 patients suffering from an acute episode of 
chronic schizophrenia according to DSM-III-R criteria 
(American Psychiatric Association 1987). Different daily 
dosages of risperidone (2 mg, 6 mg, 10 mg or 16 mg) 
were administered in a double-blind design and compared 
to 20 mg haloperidol and placebo. 

Treatment effects were measured using the Positive 
and Negative Syndrome Scale (PANSS) (Kay et al. 1987). 
For the present study, the subscales measuring positive, 
negative and depressive symptoms were relevant. Most of 
the items used in the depression score (somatic concern, 
anxiety, guilt feelings, depressive mood) are identical to 
the three items (anxiety, guilt feelings and depressive 
mood) of the anxiety-depression subscale of the Brief 
Psychiatric Rating Scale (BPRS) (Overall and Gorham 
1961; Overall and Klett 1972). The extrapyramidal side 
effects were measured on the Extrapyramidal Symptom, 
Rating Scale (ESRS) of Chouinard et al. (1980). In the 



combined data of this 8-week trial, both drugs (haloperi- 
dol and risperidone) improved positive and negative 
symptoms (Janssen Research Foundation 1991). How- 
ever, the 6-mg dose of risperidone produced a signifi- 
cantly higher reduction in positive symptoms as well as a 
more favorable effect in negative symptoms compared to 
20 mg haloperidol as can be seen in Fig. 1 (Janssen Re- 
search Foundation 1991). 

Before analysing differences in drug efficacy on nega- 
tive symptoms, we tested the general hypothesis of how 
much improvement in negative symptoms can be ex- 
plained by a reduction in positive, extrapyramidal, and de- 
pressive symptoms. This was investigated using a regres- 
sion analysis with changes in negative symptoms as a de- 
pendent variable and the following four predictors: base- 
line values of negative symptoms, improvement in posi- 
tive symptoms, changes in extrapyramidal symptoms and 
in depression. Changes were assessed by differences be- 
tween baseline and week 8 in patients classified as com- 
pleters (completers' sample, n = 269). 

The second step was to apply a path analysis to the rat- 
ing scale data (intent-to-treat sample) to determine if the 
greater efficacy on negative symptoms of risperidone 
compared to haloperidol was due to direct effects (Fig. 2). 

Besides the treatment variable, all variables denote dif- 
ferences between last observation (LOCF) and baseline 
(intent-to-treat endpoint analysis). We propose that a "di- 
rect effect" of the drug treatment on negative symptoms 
can be assumed if the treatment effect on negative symp- 
toms cannot be "explained" statistically by changes in 
positive and/or extrapyramidal symptoms. This method of 
differentiating between primary and secondary negative 
symptoms is similar to the approach of Carpenter et al. 
(1985) who propose that "the conclusion on primary neg- 
ative symptoms is based on the exclusion of secondary 
negative symptoms". However, there are differences in 
how each understands what is meant by "exclusion". If 
negative symptoms fail to improve when positive symp- 
toms of schizophrenia or negative symptoms such as aki- 
nesia are treated, then Carpenter et al. (1985) assume 
these are primary negative symptoms and core features of 
the illness. In contrast, we assume primary negative 
symptoms and direct effects if changes in positive and ex- 
trapyramidal symptoms do not adequately predict differ- 
ent shifts in negative symptoms in different treatment 
groups. Not all arrows in Fig. 2 should be interpreted as 
causal influences which hold at all times for all patients: 
the arrow from "extrapyramidal symptoms" to "negative 
symptoms" indicates one indirect route by which effects 
may be potentially, but not necessarily, exerted on nega- 
tive symptoms. It reminds us of the possible confusion be- 
tween primary and secondary negative symptoms which 
leads to diagnostical difficulties in clinical assessments. 
The results of the regression analysis in the total sample 
showed that the overlap of depressive and negative symp- 
toms was not relevant for the analysis. In principle, it 
would be possible to include other variables (i.e. depres- 
sion) in the regression analysis; however, for reasons of 
simplicity we decided to omit them. As in our first analy- 
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Fig. 2 Path model describing the proposed relationships between 
treatment, positive, extrapyramidal, and negative symptoms 

ses, the baseline values of negative symptoms were in- 
cluded as an additional predictor. 

If we transfer this to formulae, the following regression 
equations result: 

(1) POS(e -b )  = k l + a l * P O S ( b ) + d  I -T ;  

(2) ESRS (e-b) = k2 + a2 *ESRS (b) + d2 *T; 

(3) NEG (e-b) = k3 + a3 *NEG (b) + b 3 *POS (e-b) 
+ c 3 *ESRS (e-b) + d3T. 

POS (e-b) is the difference in positive scores between last 
observation (endpoint) and baseline, and POS (b) is the 
baseline score of the positive subscale of the PANSS; 
ESRS denotes the ESRS total score (physician's examina- 
tion of parkinsonism, dystonia and dyskinesia total), and 
NEG the score of the negative subscale of the PANSS; T 
denotes a dummy variable for the treatment which has the 
value 0 in the haloperidol group and the value 1 in the 
risperidone group; the parameters k, a, b, c and d are esti- 
mated in the regression analyses. 

All three equations account for the baseline values of 
the respective variables. The third equation also accounts 
for the changes in positive and extrapyramidal symptoms: 
the treatment effect d3 in this equation estimates the dif- 
ference in shift of negative symptoms between the 
haloperidol and risperidone groups, if baseline values of 
negative symptoms, shift in positive, and shift in ex- 
trapyramidal symptoms are controlled statistically. 

ResuRs 

The first regression model yielded a strong and significant 
prediction of improvement in negative symptoms by base- 
line values of negative symptoms, shift in positive symp- 
toms, shift in extrapyramidal symptoms, and shift in de- 
pression (n = 269; R 2 = 0.50, p < 0.001). All predictors 
contributed significantly to this result (t-test, p < 0.001) with 
the exception of the change in depressive symptoms (p = 
0.11). Changes in depressive symptoms appear to have a 
negligible effect in the more detailed analyses of treat- 
ment effects on negative symptoms; consequently, we did 
not include depressive symptoms in the path model. 

The estimation of the path model (Fig. 3) shows that 
even after statistical control of indirect effects on secondary 
negative symptoms, negative symptoms were more im- 
proved with risperidone than with haloperidol. The esti- 
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Fig.3 Estimated path coefficients for the comparison of 6 mg 
risperidone (R6) (n = 85) and 20 mg haloperidol (H20) (n = 85). 
Continuous lines denote equally directed relationships, dashed 
lines inverse relationships; the semicircles represent the indirect 
effects of the treatment; all parameters are significant (p < 0.05) 

mated difference, which cannot be explained by baseline 
values and changes in positive or extrapyramidal symp- 
toms, amounts to 1.7 points on the negative subscale of 
the PANSS. The estimated model explains 41% of the 
variance (P < 0.001) in the reduction of negative symp- 
toms, and all parameters are significant. For simplicity, 
the statistical effects of  baseline values were ignored in 
Fig. 3; these "effects" were to be expected for method- 
ological reasons alone. The baseline values were used to 
compute the criterion variable, the difference between last 
observation and baseline. 

One objection to our approach could be that treatment 
effects on positive, extrapyramidal, and negative symptoms 
might induce spurious correlations between improvement  
scores. This argument can be refuted if the relationships 
between positive, extrapyramidal, and negative symptoms 
are also observable within treatment groups (Table 2). 

Table 2 shows that the relationship between shift in 
positive symptoms and shift in negative symptoms is 

clearly confirmed within treatment groups. Although the 
relationship between shift in EPS and shift in negative 
symptoms did not achieve statistical significance, there 
was a clear tendency in the expected direction in both 
drug groups. Since the t-tests were two-sided and EPS 
could be treated pharmacologically, we interpreted the re- 
sults as confirming the weak influence of EPS on negative 
symptoms compared to the influence of positive symp- 
toms. 

D i s c u s s i o n  

A path analysis was used to differentiate between "direct" 
and "indirect" effects on negative symptoms in the analy- 
sis derived from the USA-Canada risperidone study. Fo- 
cusing on the most appropriate dosage of risperidone (6 
rag) and an intent-to-treat approach, the hypothesis that 
risperidone has a more potent direct effect on negative 
symptoms compared to haloperidol (20 rag) (Chouinard et 
al. 1993; Marder and Meibach 1994) was confirmed by 
this analysis. 

Some comments concerning path analysis are neces- 
sary. The primary limitation of path analysis, which is 
based on correlation calculations, is that a causal relation 
between two variables cannot be inferred. We only know 
that there are correlations; these correlations can be inter- 
preted in different ways. In this study, other interpreta- 
tions than those we have made are possible. For example, 
it might be proposed that positive and negative symptoms 
may even depend on primary negative symptoms. How- 
ever, our conclusion that the reduction of positive symp- 
toms leads to a reduction of negative symptoms is more 
plausible, especially in view of the concept of  secondary 
negative symptoms. In the present study, the hypothesis of  
a correlation between the severity of EPS and an increase 
in negative symptoms is less probable even though drug- 
induced parkinsonism can lead to apparent negative 
symptoms. There is an overlap at the phenomenological 
level between parkinsonian symptoms and negative 
symptoms (Hoffman et al. 1987; Prosser et al. 1987). 

A potential problem with path analysis is the assump- 
tion of a linear relationship among variables. However, in -  

Table 2 Relationship of changes in negative symptoms and changes in positive and extrapyramidal symptoms within each treatment 
group (completers' analysis) 

Shift in Shift in Model a 
positive symptoms extrapyramidal symptoms 

regression P (t-test) regression P (t-test) 
P (F-test) R 2 

Risperidone 
(6 mg) 
n= 55 

Haloperidol 
(20 rag) 
n=41 

0.51 < 0.01 0.19 0.09 < 0.001 0.51 

0.45 < 0.01 0.19 0.13 < 0.001 0.50 

aThe regression model also included both baseline values of negative symptoms and changes in depressive symptoms; the latter were 
clearly not significant (p = 0.91 and P = 0.43) and the former were omitted for reasons of simplicity (P = 0.02 and P < Q.01) 



spect ion of  several  scatter  d iagrams  shows that the hy-  
pothes is  of  a l inear  re la t ionship  be tween  the var iables  is in 
fact a reasonable  assumpt ion.  Ano the r  l imi ta t ion  of  the 
path  mode l  is the p rob lem of  mul t icol l inear i ty .  The  signif-  
icance  o f  s ingle coeff ic ients  in a regress ion  mode l  wi l l  be 
less prec ise ly  es t imated  i f  some predic tors  are h igh ly  cor- 
related.  The  s igni f icance  o f  this p rob lem was checked  
against  " to le rance"  statist ics which  ref lect  the amount  of  
mul t ico l l inear i ty  in the predictors .  There  was l i t t le evi-  
dence that this s tat is t ical  p rob l em had a s ignif icant  influ- 
ence on our results.  

Final ly,  the he te rogeneous  e t io logy  of  negat ive  symp-  
toms must  be cons idered  in all hypotheses  about  drug ef- 
ficacy. Data  der ived  f rom pat ients  suffering f rom an acute 
schizophrenic  ep i sode  (Mil le r  et al. 1994) must  be  care-  
ful ly  in terpreted as to its phase-s igni f icance .  I t  does  not 
necessar i ly  fo l low that a neurolept ic  which  demonst ra tes  
an effect on negat ive  symptoms  in acute schizophrenic  
pat ients  wil l  also be helpful  in negat ive  symptoms  of  a 
chronic  def ic i t  schizophrenic  state (Carpenter  et al. 1988; 
Bre ier  et al. 1994). Never theless ,  the ext rapola t ion  o f  a di- 
rect  therapeut ic  effect  on negat ive  symptoms  in schizo-  
phrenics  with a m i x e d  pos i t ive -nega t ive  syndrome  to po-  
tential  benef ic ia l  effects on the defici t  syndrome  of  
chronic schizophrenics  seems more  logica l  than an ex- 
t rapola t ion without  di f ferent ia t ion be tween  direct  and in- 
direct  effects.  

References 

American Psychiatric Association (ed) (1987) Diagnostic and sta- 
tistical manual of mental disorders. 3rd edition, revised. Amer- 
ican Psychiatric Association, Washington 

Andreasen NC (1989) The Scale for the Assessment of Negative 
Symptoms (SANS): conceptual and theoretical foundations. Br 
J Psychiatry 155, Suppl 7:49-52 

Breier A, Buchanan R, Kirkpatrick B, Davis O, Irish D, Summer- 
felt A, Carpenter W (1994) Effects of lozapine on positive and 
negative symptoms in outpatients with schizophrenia. Am J 
Psychiatry 145 : 578-583 

Carpenter WT, Heinrichs DW, Alphs LD (1985) Treatment of neg- 
ative symptoms. Schizophr Bull 11 : 440-452 

49 

Carpenter WT, Heinrichs DW, Wagman AMI (1988) Deficit and 
nondeficit forms of schizophrenia: the concept. Am J Psychia- 
try 145 : 578-583 

Chouinard G, Ross-Chouinard A, Annable L, Jones BD (1980) 
The Extrapyramidal Symptom Rating Scale. Can J Neurol Sci 
7:233 

Chouinard G, Jones BD, Remington G e t  al. (1993) A Canadian 
multicenter placebo-controlled study of fixed doses of risperi- 
done and haloperidol in the treatment of chronic schizophrenic 
patients. J Clin Psychopharmacol 13 : 25-40 

Hoffman WF, Labs SM, Casey DE (1987) Neuroleptic-induced 
parkinsonism in older schizophrenics. Biol Psychiatry 22 : 427- 
439 

Janssen Research Foundation (ed) (1991) A randomized, double- 
blind, multicenter trial of risperidone in the treatment of chronic 
schizophrenia. Clinical research report (RIS-Int-3), November 
1991. Janssen, Piscataway, New Jersey/USA 

Kammen DP van, Hommer DW, Malas KL (1987) Effect of pi- 
mozide on positive and negative symptoms in schizophrenic 
patients: Are negative symptoms state dependent? Neuropsy- 
chobiology 18 : 113-117 

Kay SR, Opler LA, Fiszbein A (1987) Positive and Negative Syn- 
drome Scale (PANSS). Rating Manual. Social and Behavioral 
Documents, San Rafael, CA 

Marder SR, Meibach RC (1994) Risperidone in the treatment of 
schizophrenia. Am J Psychiatry 13 : 25-40 

Meltzer HY (1985) Dopamine and negative symptoms in schizo- 
phrenia: critique of the type I-II  hypothesis. In: Alpert M (ed) 
Controversies in schizophrenia. Guilford, New York, pp 110- 
136 

Miller DDI Perry PJ, Cadoret RJ, Andreasen NC (1994) Clozap- 
ine's effect on negative symptoms in treatment-refractory schiz- 
ophrenics. Compr Psychiatry 35 : 8-15 

M611er H-J (1993) Neuroleptic treatment of negative symptoms in 
schizophrenic patients. Efficay problems and methodological 
difficulties. Eur Neuropsychopharmacol 3 : 1-11 

M611er H-J, van Praag HM, Aufdembrinke B et al. (1994) Nega- 
tive symptoms in schizophrenia: considerations for clinical tri- 
als. Working group on negative symptoms in schizophrenia. 
Psychopharmacology 115 : 221-228 

Overall JE, Gorham DE (1961) Brief Psychiatric Rating Scale. 
Psychol Rep 10 : 799-812 

Overall J, Klett CJ (1972) Applied multivariate analysis. McGraw- 
Hill, New York 

Prosser ES, Csernansky JG~ Kaplan H, Thiemann S, Becket T, 
Hollister LE (1987) DePression, parkinsonian symptoms, and 
negative symptoms in schizophrenics treated with neuroleptics. 
J Nerv Ment Dis 175 : 100-105 


