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Abst rac t  Peripheral indicators of autonomic nervous 
system activity, including electrodermal activity and fin- 
ger-pulse volume, were investigated in 100 schizophrenic 
inpatients. Healthy siblings of the patients and healthy 
subjects matched for age and gender served as control 
groups. Acoustic stimuli (70 dB) were presented and ori- 
enting response (OR) parameters were determined inde- 
pendently for the two response systems. The relationship 
of both OR measures to negative symptoms and medica- 
tion was studied. The two OR measures were found to be 
not interrelated, i.e. most of the subjects were discordant 
with regard to presence or absence of their OR in the two 
different response systems. The electrodermal, but not the 
vascular OR, differed between patients and control 
groups. Among patients receiving medication with anti- 
cholinergic effects there were significantly more electro- 
dermal nonresponders than among patients without such 
medication. There was no indication that electrodermal 
nonresponders show more negative symptoms or gener- 
ally more severe psychopathology than electrodermal re- 
sponders. 
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Introduction 

A substantially larger proportion of schizophrenic patients 
than of healthy subjects (approximately 50%; e.g. Gruzelier 
and Venables 1972; Bernstein et al. 1982; Dawson et al. 
1989) have consistently been found to show no electroder- 
mal orienting responses to mild nonsignat auditory stimuli 
(nonresponders, or NRs). According to Gruzelier (1976) 
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electrodermal responders are rated by nurses as more 
manic, anxious, aggressive and belligerent than nonrespon- 
ders. Straube (1979) and Bernstein et al. (1981) reported 
electrodermal NRs to have higher ratings on the Brief Psy- 
chiatric Rating Scales (BPRS; Overall and Gorham 1962) 
on emotional withdrawal, conceptual disorganization, mo- 
tor retardation, depressed mood and affective blunting. 
While these results indicate that NRs have more negative 
symptoms than responders, Green and Nuechterlein (1988) 
and Green et al. (1989) were the first to use scales specifi- 
cally designed to assess negative vs positive symptoms 
(SANS and SAPS; Andreasen 1982 and 1983, respec- 
tively). They found NRs to be generally more disturbed 
with regard to both positive and negative symptoms. 

Electrodermal nonresponding is not specific to patients 
with schizophrenic disorder. The proportion of NRs is 
similar in depressed patients (Bemstein et al. 1988). Bern- 
stein compared schizophrenic and depressed patients and 
normal controls both with regard to their electrodermal 
and their vascular (i.e. finger-pulse volume, or FPV) 
orienting response. Most previous studies had examined 
only electrodermal OR parameters. Bernstein and co- 
workers hypothesized that schizophrenic nonresponders 
are determined by a central deficit of  the orienting re- 
sponse, whereas nonresponding in depressed patients 
might be the effect of peripheral, e.g. cholinergic, mecha- 
nisms. In line with this hypothesis schizophrenic patients 
typically showed consistent orienting deficits in both elec- 
trodermal and vascular parameters, whereas depressed 
patients more often failed to show an electrodermal ori- 
enting response while the finger-pulse response was in- 
tact. A more recent paper on the same topic (Bernstein et 
al. 1990) with larger samples replicated these results, con- 
firming that a higher proportion of  schizophrenic elec- 
trodermal nonresponders (35 of 44; 79%) also failed to 
give a FPV-OR, whereas only 14 of 41 depressed electro- 
dermal nonresponders (34.1%) and 7 of 19 healthy elec- 
trodermal nonresponders (36.8%) were also FPV nonre- 
sponders. 

Electrodermal nonresponding may reflect a peripheral 
(cholinergic) deficit, which is caused by medication. A1- 



though various studies reported similar proportions of 
electrodermal NRs in medicated and unmedicated  sam- 
ples (see Nuechter lein and Dawson 1984; Zahn  et al. 
1991), indicat ing that it is not merely a side effect of neu-  
roleptic medicat ion,  some drugs may signif icantly in- 
crease the incidence of nonresponding.  Consider ing that 
acetylcholine is the pr imary transmitter  substance affect- 
ing the activation of the sweat glands, such effects are ex- 
tremely plausible. Drugs applied to reduce the parkinson-  
ian side effects of neuroleptics (benztropines) as well as 
several neuroleptics (e.g. thioridazine or clozapine) are 
known to have strong anticholinergic effects. Accord- 
ingly, Green and coworkers (1988, 1989) compared pa- 
tients who received highly anticholinergic medicat ion 
with another group receiving medicat ion low in its anti- 
cholinergic effects. The two subsamples did not  differ 
with regard to symptoms,  age, gender or years since first 
hospitalization; but the proport ion of electrodermal nonre-  
sponders was significantly higher in the high anticholiner-  
gic medicat ion group. The vascular indicator of the OR 
can be assumed to be un inf luenced  by anticholinergic 
medication,  because constrict ion of blood vessels is con- 
trolled by adrenergic and not by cholinergic transmitter  
substances. 

The aim of this study was to shed further light on the 
association between the failure to show an OR and nega- 
tive symptoms.  Because confounding  effects of anti- 
cholinergic medicat ion on electrodermal activity have 
been demonstrated in previous studies, a second indicator 
of the OR (vascular OR), which is assumed to be inde- 
pendent  of these effects, was included and medicat ion was 
carefully documented  for possible anticholinergic effects. 
To reduce the heterogeneity with regard to possible deter- 
minants  of negative symptoms we excluded on the one 
hand patients who were Iong-term hospitalized, and on 
the other hand, patients with clearly prevalent  posit ive 
symptoms,  possibly elicit ing certain negative symptoms 
as strategies to cope with these experiences. 

Subjects and methods 

The results presented here were obtained in an ongoing longitudi- 
nal study on the course and the correlates of negative symptoms. 
Autonomic responsivity was measured as a part of this study, 
which also includes a number of neuropsychological, neurological 
and psychopathological assessments not directly associated with 
the data reported in this paper. 

A total of 100 inpatients with a schizophrenic disorder from 
two psychiatric state hospitals in Germany participated in the 
study. They were diagnosed according to DSM-III-R criteria on 
the basis of an interview (Present State Examination; Wing et al. 
1973) and of additional anamnestic information. Patients were ex- 
cluded from the study if they were older than 35 years, if they had 
been hospitalized for more than 12 months within the previous 2 
years or if they had not been engaged in some type of regular oc- 
cupational or occupation-like activity during the previous year. 
These criteria served to exclude disabilities arising from prolonged 
institutionalization or social isolation. Patients with a diagnosed 
neurological disorder or with mental retardation were also ex- 
clude& Patients were tested when acute psychotic symptoms were 
markedly reduced and discharge from the hospital was being con- 
sidered. 
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The mean age of the schizophrenic patients was 27.4 years (SD 
4.5 years), and 63% were male. Mean duration of education was 
10.6 years (SD 1.6 years). They had been ill for an average of 4.8 
years (SD 4,3 years) with a mean total duration of hospitalization 
of 8.2 months (SD 11.3 months). At the time of testing all except 
two patients were under neuroleptic medication. The median neu- 
roleptic dosage was 326.5 mg chlorpromazine equivalent (CPE) 
(Q1-Q3:200-500 mg CPE). A total of 64 patients were receiving 
medication with highly anticholinergic effects, including an- 
tiparkinsonian medication (n = 17 patients), clozapine (n = 30 pa- 
tients) standard neuroleptics with strong anticholinergic effects 
(e.g. chlorpromazine, thioridazine, levomepromazine, perazine; n 
= 15 patients), or tricyclic antidepressants (n = 2). 

A total of 58 healthy volunteers, comparable to the patients 
with regard to mean age and gender distribution, served as con- 
trols. Of these, 54% percent were male, the mean age was 26.8 
years (SD 5.6 years) and the mean duration of education was 10.8 
years (SD 1.8 years). Subjects were asked if they had suffered any 
mental illness in the past that had required psychological or psy- 
chiatric treatment, or if they were currently seeking help because 
of mental problems. None of the controls reported any history of 
psychiatric disorder and/or treatment. 

Finally, a group of 40 healthy siblings of our schizophrenic pa- 
tients were examined. Although all siblings of our patients were 
asked to participate in the study, many refused. The mean age of 
the siblings was 26.3 years (SD 5.4 years), 42% were male and 
mean duration of education was 11.3 years (SD 1.85 years). The 
screening procedure for psychiatric disorders was identical to that 
applied with normal controls. None of the siblings reported any 
history of psychiatric disorder or treatment. 

Procedure 

Subjects were seated in a comfortable chair. Electrodes were at- 
tached and the measurement techniques briefly explained. Subjects 
were asked to relax and to sit quietly for the next 10-15 rain. They 
were told that a number of tones would be presented at irregular 
intervals; they should remain as relaxed as possible and not focus 
their attention on these acoustic events. The experimenter re- 
mained in the experimental room sitting next to the subject and 
controlling the apparatus. 

Apparatus and recording methods 

Picker (Picker, Munich) (Ag/AgC1) electrodes (6 mm in diameter) 
filled with hypotonic electrode cream (Unibase with 0.05M/ 
1 NaCI) were attached to the medial phalanges of the third and 
fourth fingers of the left hand. Skin conductance was measured by 
a constant voltage coupler (Rimkus Medizin-Technik, Munich). 
The FPV was recorded using a transilluminated photoplethysmo- 
graphic transducer (Zack, Simbach) placed on the second finger of 
the left hand. Furthermore, respiratory amplitude and frequency 
was registered using a breathing belt (Zack). 

All signals were digitized and stored at a rate of 25 Hz by a per- 
sonal computer 80386. The experimental session was segmented 
into 18 "trials", each lasting 10 s, during which data were sampled. 
In half of the trials a tone was presented, each of which was pre- 
ceded by a 10 s period without a stimulus serving as a baseline. 
The onset of both periods was triggered by a respiratory maxi- 
mum. The baseline thus controlled for respiratory effects in the 
FPV. A series of nine 500-Hz sine-wave tones of 1 s duration, with 
an intensity of 70 dB and controlled 25-ms rise and decay times, 
was presented binaurally over headphones. The interstimulus in- 
tervals varied between 30 and 60 s. 

Scoring and data reduction 

A skin conductance response (SCR-OR) was defined as an in- 
crease in conductance of at least 0.025 microSiemens (gS) initi- 
ated within I-2.4 s after stimulus onset (Levinson and Edelberg 



154 

1985). Following Berustein et al. (1990) finger-pulse amplitudes 
were determined automatically from the first to the seventh second 
of the baseline. These amplitudes served to predict the pulse am- 
plitudes in the seconds after stimulus presentation. An FPV re- 
sponse was scored when a constriction of  at least 2 SD below the 
predicted amplitude level appeared 1--7 s after the tone. Subjects 
who failed to respond to either of the first two stimulus presenta- 
tions where classified as nonresponders. 

Psychopathology and negative symptoms 

To assess present psychopathology a semistructured interview was 
conducted with the patients within 1 week of the experimental ses- 
sion. The videotaped interviews of the patients were rated for neg- 
ative symptoms by two trained psychologists and psychiatrists on 
three different rating scales: the SANS (Scale for the Assessment 
of Negative Symptoms; Andreasen and Olsen 1983), the PANSS 
(Positive and Negative Symptom Scale; Kay et al. 1987) and the 
BPRS (Brief Psychiatric Rating Scale; Overall and Gorham 1962). 
The ratings of the 100 schizophrenic patients on these items were 
submitted to Principal Component Analysis. Three components 
were extracted and rotated according to VARIMAX criteria, repre- 
senting different aspects of negative symptoms: (1) Diminished 
Expression (variance explained by factor: 33%), (2) Social Dys- 
function (17%) and (3) Cognitive Disorganization (10%). The fac- 
tor Diminished Expression is determined by variables describing 
affective expression and responsiveness of the subjects. Social 

Dysfunction involves social contact, occupational status, intimacy 
and closeness, and sexuality. Cognitive Disorganization includes 
inattentiveness, impaired abstract thinking and poverty of content 
of speech. A more detailed description of the three factors is pre- 
sented in Table 1. The following analyses are based on the factor 
scores of the 100 schizophrenic patients on. these three orthogonal 
components. To allow for comparisons with previous studies auto- 
nomic orienting activity was also related to the five BPRS factors 
(Guy 1976): "Activation", "Hostility/Suspiciousness", "Thought 
Disturbance", "Anxiety/Depression" and "Anergia". 

Medication 

The total amount of neuroleptic medication was expressed in CPEs 
according to a table developed by Gaebel (personal communica- 
tion), which also included equivalents for elozapine. Anticholiner- 
gic effects of medication were specified according to Richelson 
(1984). Antiparkinsonian drugs, clozapine, thioridazine, chlorpro- 
mazine, levomepromazine or perazine were classified as high anti- 
cholinergic medication, whereas haloperidol, pimozide, flupen- 
tixol, benperidol or perphenazine were classified as low anti- 
cholinergic medication. 

Data analysis 

Because electrodermal parameters are likely to be influenced by 
the menstrual cycle (see e.g. Venables and Christie 1973), male 

Table 1 Principal component 
analysis: items of negative 
symptoms from SANS, 
PANSS and BPRS (see text for 
definitions). Factor loadings of 
VARIMAX rotated factors 

NOTE: The following items 
were excluded from the analy- 
sis because of their extremely 
small variance: SANS Inappro- 
priate Affect, SANS Blocking; 
BPRS Disorientation, BPRS 
Distractibility; PANSS Stereo- 
typed Thinking 

Scale Items Diminished Social Cognitive 
expression dysfunction disorganization 

SANS 
SANS 
SANS 
SANS 
SANS 
SANS 
SANS 
SANS 
SANS 

BPRS 
BPRS 
BPRS 

PANSS 
PANSS 
PANSS 

SANS 
SANS 
SANS 
SANS 
SANS 
SANS 

BPRS 

PANSS 
P A N S S  

SANS 
SANS 
SANS 

PANSS 

Percent 

Paucity of expressive gestures 0.82 - 0.02 - 0.05 
Unchanging facial expression 0.76 0.26 0.09 
Decreased spontaneous movements 0.74 - 0.15 - 0.22 
Lack of vocal inflections 0.73 0.14 0.13 
Poverty of speech 0.73 0.31 0.24 
Affective nonresponding 0.69 0.38 0.15 
Poor eye contact 0.65 0.06 0.18 
Reduced relationship friends/peers 0.60 0.49 - 0. i0 
Increased latency response 0.40 0.06 0.16 

Blunted affect 0.88 0.20 0.10 
Motor retardation 0.80 0.15 0.02 
Emotional withdrawal 0.71 0.36 0.35 

Blunted affect 0.87 0.27 0.06 
Lack of spontaneous conversation 0.74 0.37 0.26 
Poor rapport 0.65 0.45 0.29 

Grooming and hygiene - 0.02 0.77 0.03 
Physical anergia 0.44 0.68 0.01 
Reduced recreational interests/activities 0.54 0.65 0.07 
Impersistence at work/school - 0.14 0.63 - 0.06 
Lack of intimacy and closeness 0.42 0.56 0.03 
Reduced sexual interests/activities 0.34 0.40 - 0.22 

Self-neglect 0.05 0.70 0.07 

Emotional withdrawal 0.45 0.68 0.05 
Passive-apathetic social withdrawal 0.52 0.62 0.04 

Inattention during testing - 0.04 - 0.10 0.72 
Social inattentiveness 0.29 0.45 0.52 
Reduced content of speech 0.38 0.26 0.41 

Impaired abstract thinking 0.13 0.01 0.85 

of variance explained 32.7% 17.8% 10.3% 



Table 2 Proportion of electro- 
dermal nonresponders and re- 
sponders in schizophrenic pa- 
tients with low and high anti- 
cholinergic medication, healthy 
controls and healthy siblings 

Schizophrenic 
patients 
(n = 90) 

Electrodermal 70% 
nonresponders 

Electrodermal 30% 
responders 
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Schizophrenic Schizophrenic Healthy Healthy 
patients with high patients with low controls siblings 
anticholinergic anticholinergic (n = 53) (n = 33) 
medication (n = 56) medication (n = 34) 

79% 60% 43% 34% 

21% 40% 57% 66% 

and female subjects were considered separately in the statistical 
evaluation. When ANOVAs were calculated gender was included 
as an independent factor. Main effects and interactions for this 
variable will be reported when significant. 

Results 

Because of technical failures and/or movement  artefacts, 
data of some subjects were inst. Valid electrodermal and 
finger-pulse-response measures were obtained from 89 
schizophrenic patients, 53 healthy controls and 35 healthy 
siblings of the schizophrenic patients. 

higher than the proportion of electroderrnal NRs among 
normal controls (43% NRs; Z 2 = 2.06; df= 1; P = 0.15) 
and healthy siblings (35% NRs; Z 2 = 4.46; P < 0.05), but 
only the comparison with the siblings revealed significant 
differences. For an overview see Table 2. There were 
slightly more electrodermal nonresponders among pa- 
tients receiving clozapine than among patients receiving 
standard neuroleptics 0~ 2 = 2.7; df= 1; P = 0.10). Patients 
receiving medication with high vs low anticholinergic ef- 
fects did not differ with regard to age, duration of illness, 
duration of  hospitalization, age of disease onset, negative 
symptoms or general psychopathology (all Wilcoxon z- 
values < 1). 

Electrodermal nonresponding and its relationship 
with medication 

Of the schizophrenic patients 70% were nonresponders. 
This proportion is significantly higher than in both control 
groups (X2 = 16.7; df= 2; P < 0.001; see Table 2 for details). 
The proportion of electrodermal nonresponders was higher 
among schizophrenic women than among schizophrenic 
men (85% compared with 60%; Z 2 = 5.44; df= 1; P < 0.05). 
Results were virtually the same when "nonresponding" was 
more liberally defined covering responses within a larger 
latency window of 1-5 s after stimulus onset. 

The overall amount of  neuroleptic medication (mg 
CPE) did not differ between electrodermal responders and 
nonresponders (F(1,91) = 0.00; P = 0.99) or between male 
and female patients (F(1,91) = 1.67), but the proportion of 
electrodermal NRs in the subgroup of patients receiving 
medication with high anticholinergic effects was signifi- 
cantly higher (79%) than in the group of patients with low 
anticholinergic medication (60%; Z 2 = 4.03; dr= 1; P < 
0.05). 

The proportion of electrodermal NRs among the group 
low in anticholinergic medication (60% NRs) was still 

Finger-pulse-volume orienting response (FPV-OR) 

Table 3 shows the proportion of FPV-OR nonresponders 
in schizophrenic patients (39%), healthy controls (43%) 
and healthy siblings (52%). There was no significant dif- 
ference between the groups ()~2 = 1.60; df= 2). In neither 
group was there a significant difference between males 
and females in the proportion of FPV-OR nonresponders 
(Z a < 0.25; df= 1). For the FPV-ORs no associations were 
obtained with either amount of medication (F(1,88) = 
0.27) or anticholinergic effects (X 2 = 0.98; df= 1). The as- 
sociation between ORs in the two modalities (SCR and 
FPV) was low. When all schizophrenic patients were con- 
sidered (regardless of medication), a concordance rate of 
51% was obtained; when only the 34 patients receiving 
medication with low anticholinergic effects were consid- 
ered, the concordance rate was 62% (Fisher Exact P = 
0.08). The concordance rate of  47% among healthy con- 
trols indicates that there is no correlation between the two 
variables. A higher concordance rate of  71% was found 
for the healthy siblings of  schizophrenic patients (Z 2 = 
7.44; df= 1; P < 0.01). No systematic gender difference 
could be ascertained. 

Table 3 Proportion of vascu- 
lar nonresponders among 
schizophrenic patients, healthy 
controls and healthy siblings 

Schizophrenic patients Healthy controls Healthy siblings 
(n = 89) (n = 53) (n = 35) 

Vascular 39% 
nonresponders 

Vascular 61% 
responders 

43% 51% 

57% 49% 
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Negative symptoms, general psychopathology 
and electrodermal nonresponding 

Because of the significant association between the elec- 
trodermal OR and medication with anticholinergic effects, 
we only consider schizophrenic patients low in anticholin- 
ergic medication when we examine the association be- 
tween SC-OR and negative symptoms. The factor scores 
of the three principle components from clinical ratings of 
negative symptoms were submitted to separate two-way 
ANOVAs with the independent factors SC-OR (df = 1) 
and gender (dr = 1). No significant main effects or inter- 
actions were obtained for SC-OR on any of the three com- 
ponents of  negative symptoms. There  was, however, a 
slight tendency for electrodermal nonresponding to be as- 
sociated with higher ratings on "Cognitive Disorganiza- 
tion" (F = 2.58; df= 1/34; P = 0.12). 

Several previous studies had used BPRS symptom rat- 
ings to compare electrodermal responders and nonrespon- 
ders. To allow for a better comparison with these studies 
the five factors of these BPRS ratings (Guy 1976) were 
submitted to a MANOVA. Neither the main effects for 
electrodennal nonresponding and gender nor the interac- 
tion between the two factors were statistically significant 
(all F-values < 0.47; df = 5/27). Furthermore, when com- 
parisons of electrodermal responders with nonresponders 
(SCR-OR x gender ANOVAS) were performed for single 
BPRS items only one significant difference emerged for 
the item excitement (F(1/35) = 4.58; P < 0.05), indicating 
that electrodermal nonresponders received lower ratings 
there. 

Discussion 

Our data offer strong support for the notion that electro- 
dermal responsivity can be influenced by medication. 
Schizophrenic patients receiving medication with high an- 
ticholinergic effects are more likely to be electrodermal 
nonresponders than patients without such medication. 
This result supports former studies that have already 
shown that the incidence of electrodermal nonresponding 
is increased not only by classical "anticholinergics", i.e. 
congentin, but also by neuroleptics with high anticholin- 
ergic potency (e.g. clozapine, thioridazine; Green et al. 
1988, 1989; Spohn et al. 1989; Zahn and Pickar 1993). 
We cannot conclude from our data that electrodermal non- 
responding in schizophrenia is simply an artefact of med- 
ication, because we did not include a subgroup without 
neuroleptics. Additionally, we did not directly test the in- 
fluence of anticholinergic medication by applying a 
within-subjects-design comparable to that applied by 
Zahn and Pickar (1993), so that we cannot exclude the ef- 
fect of sampling variables. Nevertheless, our results em- 
phasize the importance of possible medication effects, ne- 
cessitating careful control of this effect in future studies 
on electrodermal abnormalities in clinical populations. 
When in the present study only the subgroup of schizo- 
phrenic patients with low anticholinergic medication was 

considered, the incidence of electrodermal nonresponding 
was still higher than in siblings and in controls, although 
the comparison with the latter group only approached sta- 
tistical significance. Most likely, this failure can be ac- 
counted for by the higher-than-typical rate of nonrespond- 
ing among the controls (cf. e.g. Bemstein et al. 1982). Be- 
cause we did not assess mental status of the healthy con- 
trol groups more systematically, we cannot exclude the 
possibility that we underestimated psychopathology in 
these groups. But it seems unlikely that this accounts for 
the high nonresponder rates in normal controls. 

We generally found considerably higher nonresponder 
rates than the majority of previous studies. We cannot of- 
fer an explanation for this result, because the characteris- 
tics of our stimulus as well as our recording procedures 
were comparable with other studies (e.g. Bernstein et al. 
1982). Furthermore, it seems unlikely that some unde- 
tected failure of the apparatus is responsible for the dis- 
crepancies: Our measurements were carried out in two 
different hospitals and we did not find any differences be- 
tween the two centres in nonresponder rates (Z 2 = 0.69; P 
= 0.41). Also, there are other studies that obtained higher- 
than-usual nonresponder rates in both patients (Katsanis 
and Iacono 1994) and controls (Dawson et al. 1992). 

According to expectations the vascular OR, which is 
assumed to be strictly adrenergic was uninfluenced by an- 
ticholinergic medication. The vascular OR did not differ- 
entiate schizophrenic patients from the control group. 
There were approximately 40% vascular nonresponders in 
both investigated groups. This is at variance with findings 
of Bernstein et al. (1981, 1988), who reported approxi- 
mately 70% FPV nonresponders schiyophrenic patients in 
contrast to approximately 15-25% FPV nonresponders 
among normal controls. (3hman et al. (1989) found that 
the FPV-OR recorded from the left hands, but not the right 
hand, separated schizophrenic patients from controls, a 
striking lateral assymmetry that was not reported by the 
study of Bernstein et al. (198t). 

Furthermore, our data do not replicate the finding of 
Bernstein et al. (1988, 1990) that electrodermal nonre- 
sponding is closely associated with FPV nonresponding in 
schizophrenic patients. Close to 50% of our investigated 
subjects were discordant with regard to presence or ab- 
sence of an electrodermal or vascular OR, whereas Bern- 
stein et al. (1990) reported only approximately 30% dis- 
cordance among both schizophrenic and normal subjects. 
The only subgroup from their study that reaches our fig- 
ures with regard to discordant nonresponding was the 
group of depressed patients, for whom the authors postu- 
lated a peripheral (cholinergic) deficit that should explain 
the increased number of electrodermal, but not vascular, 
nonresponding. For the subgroup of schizophrenic pa- 
tients who received medication with low anticholinergic 
effects, the concordance rate between the two measures 
increased to some degree (from 50% In = 89] to 62% In = 
35]), although the correlation does not reach statistical 
significance. Low correlations between different auto- 
nomic response systems have been reported previously by 
other authors (Furedy and Gagnon 1969; Bernstein et al. 



1971; Bernstein et al. 1981; 0hman et al. 1989). These re- 
sults indicate that SCOR and FPV-OR tap essentially in- 
dependent components of the OR. Such an interpretation 
is supported by our finding with the healthy control 
group, in whom the concordance rate was very low as 
well. In summary, the conflicting evidence on the degree 
of concordance between electrodermal and cardiovascular 
measures of the OR in the literature makes it difficult to 
interpret the results of the present investigation. 

The primary goal of this study was to further investi- 
gate the relationship of autonomic nonresponding with 
symptomatology especially with negative symptoms. We 
did not find an association between negative symptoms 
and electrodermal nonresponding. None of our three or- 
thogonal factors of negative symptoms differentiated be- 
tween electrodermal nonresponders and responders, even 
when medication was controlled for anticholinergic ef- 
fects. These data are inconsistent with results obtained by 
Bernstein et al. (1981) and Straube (1979), who found dis- 
tinctively high levels of emotional withdrawal for electro- 
dermal nonresponders. One reason for this discrepancy 
might be that patients investigated by Bernstein et al. 
(1981) were exclusively chronic schizophrenics who were 
on average 5 years older than the patients examined in the 
present study. Our study excluded the most chronic deficit 
cases, a procedure that might have narrowed the variance 
of negative symptomatology in the investigated sample. It 
should be noted, however, that the patients investigated by 
Straube (1979) were comparable to our sample with re- 
gard to age and duration of illness. Neither of the two pre- 
vious studies used scales specifically designed to assess 
negative symptoms, which is a methodological difference 
to the present study that might also account for the vary- 
ing results. Green et al. (1989) using rating scales for both 
positive and negative symptoms (Andreasen 1981, 1983), 
investigated a group of 75 schizophrenic patients and 
failed to demonstrate a significant association between 
negative symptoms and electrodermal nonresponding. If 
anything, electrodermal nonresponding tended to be re- 
lated to general symptom severity in the Green et al. 
study, but the results were not statistically reliable. Addi- 
tionally, Katsanis and Iacono (1994) investigating chronic 
schizophrenic patients did not find an association between 
habituation rate (85 dB) and the SANS total score. In the 
present study the only significant association with symp- 
toms was found for the BPRS item excitement, which is 
in line with results reported by Dawson et al. (1992) for 
inpatient BPRS ratings. 

In summary, the present results indicate that various 
autonomic measures are independent indicators of the 
OR. A failure to show an electrodermal OR is not nec- 
essarily an indicator of a general OR deficit as Bernstein 
et al. (1988, 1990) have already shown for depressed pa- 
tients. Secondly, electrodermal activity seems to be in- 
fluenced by medication with anticholinergic effects. The 
validity of electrodermal measures may therefore be se- 
riously impaired when schizophrenic patients are stud- 
ied under neuroleptic medication. Thirdly, the present 
data do not support the assumption that electrodermal 
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nonresponders have more negative symptoms than re- 
sponders. 
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