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group A, and lower values among AB indi
viduals. No such relationship was observed 
in our survey. See Table 4. 
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THE PALMAR ANHIDROTIC RESPONSE 

IN CHRONIC SCHIZOPHRENIA 

MICHAEL ORR 

M.D. (MALTA). B.A. (OXON.) 

Summary 

1. The palmar anhidrotic response to 
self-induced stress was investigated in a 
group of in-patient schizophrenics, a 
group of out-patient schizophrenics and a 
group of normal controls. The findings 
were then related to scores on clinical 
rating scales measuring the degree of 
withdrawal and the degree of morbidity 
both before and during the illness. 

2. The control group and the group 
of outpatients showed normal palmar 
anhidrotic responses to the stress; the 
group of in-patients showed a paradoxical 
increase in the number of active glands 
immediately after the stress. 

3. The basal level of the palmar 
sweating index was lower in the in-patient 
group than in the out-patient group and 

that of the out-patient group was lower 
than that in the group of normal controls. 

4. The findings suggesed that schizo
phrenic patients characterized by high 
chronicity, high withdrawal and a poor 
pre-morbid personality are also subject to 
some degree of automatic disorganisation. 

Autonomic function in schizophrenia 
has been the subject of sustained interest 
for many years and ,the findings from a 
considerable number of studies have led 
to the generally accepted notion that 
schizophrenics show some disturbance of 
autonomic function. Investigation of basal 
levels of indices of autonomic function by 
Gunderson (1953), Howe (1958), What
more and Ellis (1958) and Zahn (1964) and 
reactivity studies by Dmitriev et al. (1968) 
Zahn et al. (1968) and others, have con
firmed the notion that schizophrenics are 



overaroused and hyporeactive, the hypo
reactivity probably arising as a result of 
the high basal arousal level, according to 
the law of initial values. 

One aspect of autonomic function 
which has been recently highlighted is the 
palmar anhidrotic response to stress 
and its modification in schizophrenia (Mac
kinnon, 1969); the basis of the palmar 
anhidrotic response (PAR) lies in the fact 
that activity in the palmar sweat glands 
is inhibited in normal subjects placed in 
a situation characterised by psychological 
stress. Mackinnon et a!. (1959) showed a 
decrease in the number of active sweat 
glands in mountaineers at high altitude 
and Harrison et al. (1962) showed a de
crease in sweat gland activity in patients 
awaiting surgery. Palmar sweat gland 
activity in these studies was assessed by 
counts of active glands obtained from plas
tic casts of a predetermined area of skin 
from the palmar aspect of the fingers. 

In an attempt to isolate the mecha
nism mediating the PAR, Harrison (1964) 
and Harrison and Mackinnon (1966) mea
sured the palmar sweating index (PSI) -
the number of active sweat glands over 
an area of skin 4mm square - under va
rious conditions of induced stress and fol
lowing ,the administratio nof epinephrine; it 
was seen that, of the many stresses applied 
only straight-leg raising produced an 
anhidrosis similar to tha.t seen in patients 
awaiting surgery; the PAR could also be 
brought about by the administration of 
epinephrine and blocked by the adminis
tration of phenoxybenzamine; it was there
fore concluded that straight-leg raising 
constituted a self-induced stress capable 
of activating both the adrenal cortex and 
the adrenal medulla. 

Mackinnon (1969) has investigated 
the response of the palmar sweat glands 
in schizophrenics to self-induced stress 
and has found that both acute and chronic 
schizophrenics showed a tendency to
wards a paradoxical rise in the PSI follow
ing the stress. 

In an attempt to replicate Mackin
non's findings on the PAR in schizophre
nia, a group of chronic schizophrenics was 
selected and the reaction of the palmar 
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sweat glands to self-induced stress was 
examined; the findings were then related 
to: clinical state and to the degree of mor
bidity bO,th before and during the illness, 
as determined by the appropriate rating 
scales. Both in-patients and out-patients 
were tested in order to determine whether 
the differences in ,the outcome of the ill
ness were associated with differences in 
the nature of the sweat gland response. 

Methods 
Subjects: Forty chronic schizophre

nics were tes.ted. The sample was divided 
into two groups, an in-patient group and 
an out-patient group; the in-patient group 
(IPG) consis,ted of 28 patients of whom 16 
were males and 12 were females, the out
patient group consisted of 12 out-patients, 
of whom 7 were males and 5 were females. 
A group of ten normal controls, of whom 
6 were males and 4 were females, was 
also tested. 

Table 1 gives the mean age, mean 
chronicity in years and mean drug levels, 
together with their standard deviations, in 
the three groups. Mean drug levels were 
calculated from a survey of all drugs taken 
by a patient over the three weeks prior to 
testing; the daily chlorpromazine equival
ence was then obtained and the appro
priate dosage rating applied (for details 
see Held et QJI., 1970). 

TABLE 1 

IPG OPG J NORMALS-'-

I Age 43.9 34.6 I 34.3 

I S.D. 10.2 6.9 
1-

12.2 

I Chronicity 19.5 9.3 
I I S.D. 10.2 5.2 I I Drug Level 1.7 1.5 
I I S.D. 1.4 0.8 
I 

Measurement of the 
Palmar Anhidrotic Response 

I 
1 
I 

-'-I 
1 

The measurement of the palmar anhi
drotic response was carried out by means 
of a series of estimations of the palmar 
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sweating index; this was obtained from 
counts of active sweat glands from plastic 
casts of the skin over the whorl of the ring 
finger of the left hand. This method was 
first described and suggested by Sutar
man and Thomson (1952). 

Plastic paint was applied to the cho
sen area of skin and allowed to dry for 
a period of 20 to 30 seconds; the thin layer 
of plastic was then detached from the skin 
by means of a small strip of adhesive tape. 
The cast thus obtained was then ,trans
ferred to a, labelled microscope slide and 
examined under the low power of a light 
microscope. The plastic paint used con
sisted of a 214% (w Iv) solution of poly
vinyl formal (Formvar)in ethylene dichlo
ride containing 1 % butyl phthalate as plas
ticizer. 

The experimental procedure was as 
follows: subjects were tested singly or in 
groups of two; a total of six plastic casts 
were taken in each subject from the same 
area of skin. The first cast was taken at 
the beginning of the exeperiment; the se
cond cast was taken immediately before 
a period of self-induced stress, the third 
cast was taken immediately after the 
stress and the final three were taken at 
subsequent five minute intervals. The self
induced stress consisted of straight-leg 
raising to the point of maximum endur
ance; the total ,time the leg was kept in 
the air was not considered to be relevant 
as the main object was to make the sub
jects drive themselves to the limits of 
endurance and these limits were expected 
to vary with age, sex and general physical 
condition. 

The series of impressions thus ob
tained were examined under the low power 
of a light microscope and the number of 
active sweat glands over an area of skin 
4mm square was counted; active sweat 
glands were easily differentiated from in
active glands in that the former give rise 
to distinct' round holes in the cast where
as the latter present a crinkled, closed 
appearance. The number of active sweat 
glands over this area was taken as the 
palmar sweating index and the changes in 
,the palmar sweating index asa result of 
the self-induced stress were taken as a, 

representation of the palmar anhidrotic 
response to stress. 

The 21 female subjects were tested 
during the follicular phase of the men
strual cycle; this was done in order to 
avoid any effects of circulating progeste
rone on the PSI - it has been shown by 
Harrison et al. (1962) that progesterone 
tends to lower the level of PSI. 

Clinical Rating: In order to obtain a 
measure of the patient's clinical condition 
at the time of testing, each subject in 
the schizophrenic groups was read by 
the charge nurse or ward sister or, in the 
case of the out-patients by the experimen
ter with the cooperation of the families 
of the patients, on a withdrawal rating 
scale consisting of items 6, 7, 9 and 10 
from the scale devised by Venables (1957) 
and items 2, 4, 6, 8 from the scale devised 
by Venables and O'Connor (1959). 

In order to obtain an indication of the 
degree of morbidity both before and dur
ing the illness, each patient was rated on 
items A to F from the Prognostic Rating 
Scale devised by Phillips (1953); rating 
was carried out by the experimenter from 
data obtained from the case notes. 

Results 

The Palmar Anhidrotic Response: 
Changes in the PSI were taken as indica
tions of the nature of the PAR; there were 
differences in the PSI response to stress 
between the in-patient group and the out
patient group and between the in-patient 
group and the group of normal controls; 
there seemed to be no qualitative differ
ence in the PAR between the out-patient 
group and the control group. 

Figure 1 shows the pattern of PSI 
change before and after the period of self
induced stress; it can be seen that there 
was a general tendency towards a para
doxical rise in the PSI after stress in the 
group of in-patients and that the response 
in the out-patient group was similar to the 
anhidrotic response shown by ,the control 
group. 

Figure 2 shows the distribution of the 
PSI responses in the three groups; it can 
be seen that in the group of the in-patients 
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Distribution of the PAR patterns in the three groups. 

~ = No chan~e in the PSI after stress 
U - Paradoxical rise in the PSI after stress 

D = Normal palmar anhidrotic re.sponse to stress 

there was a paradoxical rise in the PSI 
after stress in 8 subjects, a fall in 4 sub
jects and no change in 16 subjects; in the 
out-patient group there was a paradoxical 
rise in the PSI in 2 subjects, a fall in 9 sub
jects and no change in 2 subjects; there 
was a fall in the PSI after stress in all the 
controls. The criterion adopted for "no 
change" was a rise or fall in the PSI of 
less than 4% of the immediately preceding 
(pre-stress) level. 

An analysis of variance of the PSI 
over times showed that the changes seen 
in the group of in-patients were not signi
ficant and changes in the group of out
patients were significant only if the ana
lysis of variance of the PSI was carried 
out over the first three readings; this was 

probably due to the fact that the two pa
tients showed a delayed paradoxical res
ponse, which may also account for the 
rapid return of the PSI to pre-stress levels 
in this group. 

Inter-group differences in the basal 
level of the PSI were also noted; the in
patient group showed a lower basal PSI 
than the out-patient group and the differ
ence in the mean values was significant 
(t = 1.983, P < 0.10); significant differ
ences in the mean basal PSI were also seen 
between the group Of in-patients and the 
controls (t = 5.978, P < 0.001) and be
tween the group of out-patients and the 
group of controls (t = 2.242, P < 0.05). 

Clinical Rating: The mean scores in 
the two patient groups on the withdrawal 
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and prognostic ra,ting scales are shown in 
Table 2. Higher scores on both of these 
scales are indicative of a greater degree 
of morbidity. 

TABLE 2 

I Withdrawal I Pro~nostic Rating 
. 

I In-patients 15.32 19.64 I 
S.D. 4.97 4.50 

Out-patients 11.08 , 14.42 

I S.D. 2.15 4.68 

The difference in the mean scores 
between the two groups were significant 
for both the withdrawal rating scale 
(t = 2.894, P < 0.01) and for the progno
stic rating scale (t = 3.27, P < 0.01). 

Drugs: In order to assess the effects 
of differences in the level of drug between 
the two patient groups on .the PSI, the 
mean drug levels were t-tested and the 
differences were found to be non-signi
ficant. 

Discussion 

There has been only one reported 
study of the PAR to stress in schizophrenic 
patients (Mackinnon, 1969). The findings 
of this experiment confirm the general 
notion suggested by Mackinnon that the 
response of the palmar sweat glands to 
stress in schizophrenics differs from ~ that 
seen in normals. As in Mackinnon's study, 
the basal PSI was lower in schizophrenics 
than in normals and there was a tendency 
towards a paradoxical rise in the PSI after 
a self-induced stress in some schizophre
nic patients. 

The cause of the low PSI level in 
schizophrenia is not clear and notions on 
its significance can only be speculative; it 
has been suggested that there is a high 
correlation between the number of active 
sweat glands and the basal skin conduc
tance level (Thomas and Korr, 1957) but 
Martin and Venables (1966) have reported 
a much lower correlation (0.40, p. < 0.05) 
and have emphasise1d that sweat glands 

counts are spot counts and have ,the added 
disadvantage of not including partially 
filled ducts, which are known to contri
bute significantly to the level of skin con
ductance - on the other hand ,however, 
the electrical properties of the skin are 
known to be Uerived in part from non
sudorific elements in the skin. The finding 
of a lower PSI in schizophrenics would 
suggest, however, that lower levels of 
skin conductance are to. be found in 
schizophrenics than in normals; skin resis
tance studies by Howe (1958), Malmo and 
Shagass (1949a) and Zahn (1964) have 
been inconclusive as there has been evi
dence of both higher and lower levels of 
skin resistance in schizophrenics than in 
normal controls. 

The salient feature in the investiga
tion of the PAR in this study was that the 
anhidrosis observed in normals after a 
period of self-induced s:tress was either 
absent or substituted by a paradoxical 
increase in the number of active sweat 
glands in the immediate post-stress period 
in the group of in-patients, while the PAR 
in the group of out-patient'S was similar 
to that of the control group. 

The group of in-patients was com
posed mainly of institutionalised patients 
in whom all attempts a,t rehabilitation had 
failed; such patients could be categorised 
as poor pre-morbid schizophrenics on the 
basis of outcome and, indeed, the mean 
score on the prognostic rating scale was 
significantly higher in this group than in 
the group of out-patients, who can be con
sidered as good pre-morbid schizophre
nics. 

The invariant or paradoxical PAR in 
the patients can be taken as an index of 
autonomic disorganisation, and, as the 
findings from the rating scales suggest, 
it is likely that ,those patients who are 
relatively refractory to treatment and who 
are characterised by high chronicity, high 
withdrawal and a poor pre-morbid per
sonality are also subject to 'Some degree 
of automatic disorganisation. 

Mackinnnon interpreted her findings 
as lending support to Venables's (1967) 
theory of failure in the inhibitory section 
of the reticulo-activating system in schizo-



phrenia; since the central control of sweat
ing involves excitatory and inhibitory in
fluences from the hypothalamus, basal 
ganglia, frontal and sensorimotor cortex 
and a host of other structures ,and in view 
0,£ the effect of circulating progesterone 
on the PSI, it would perhaps be of value 
to include such structures in the formula
tion of a theory of imbalance among those 
structures concerned with the mediation 
of autonomic responses. 
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