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A Case Controlled Study of Neurological
Soft Signs in Childhood and Adolescent
Mania
S Basu, D Ram, SC Das, SC Gupta

Abstract
Objective: Occurrence of neurological soft signs has not been well researched in childhood and
adolescent affective disorder. This study was performed to provide data on the prevalence of
neurological soft signs in childhood and adolescent mania, the correlation with disease severity,
and relationship to treatment and clinical improvement.
Methods: Thirty four patients (mean age, 16.62 years; SD ± 1.49 years) admitted to hospital
with bipolar-I disorder, according to the DSM-IV criteria, were evaluated with the Cambridge
Neurological Inventory to assess neurological soft signs and the Young Mania Rating Scale
to assess the severity of manic symptoms during the first day of admission. The examination
was repeated after 4 weeks. Age- and sex-matched healthy controls were examined using the
Cambridge Neurological Inventory.
Results: A significantly high incidence of neurological soft signs was noted in the patient group
during both the assessments. However, there was a significant reduction of the total neurological
soft signs score (p > 0.001) between the first and the second assessment.
Conclusion: Reduction of neurological soft signs with clinical improvement implies that neuro-
logical soft signs is a non-specific marker of neurological abnormality occurring during the
height of a mania episode.
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Introduction

The term ‘neurological soft signs’ (NSS) refers to any neuro-
logical deviation — motor, sensory, or integrative — that does
not localise the site of a putative central nervous system (CNS)
lesion.1 The designation ‘soft’ is usually taken to indicate
that the person with the sign shows no other features of fixed
or transient neurological lesions or disorders. The clinical
importance of soft signs is their value as an indicator of
some CNS factors that may have causal or predictive value for
associated psychological dysfunction, in particular learning
and/or psychiatric abnormalities.2

Various neurological signs are described in a number of
psychiatric disorders, including minimal brain dysfunctions,3

emotionally unstable character disorders,1 polysubstance
abuse,4 obsessive compulsive disorder,5 persistent emotional
disorder in children,6 and consistently so in schizophrenia.7,8

Nasrallah reported that the soft signs are as common in mania
as in schizophrenia.9 Mukherjee also reported NSS in bipolar
disorder, which was related to the duration of neuroleptic
drug exposure.10 Cherian also found a high incidence of NSS
in patients with bipolar disorder.11

The presence of NSS in affective disorder is poorly studied
and controversial. Most of the trials are single contact stud-
ies examining patients when they are symptomatic. Although
there has been evidence of a high incidence of NSS in
other childhood and adolescent psychiatric disorders, there
is a dearth of research into its occurrence in childhood and
adolescence mood disorder. The present study aimed to
provide data on the prevalence of NSS in childhood and
adolescent mania, its correlation with disease severity, and
the relation to treatment and clinical improvement.

Methods

Patients
Thirty four patients with mania admitted to the Child
Psychiatry Unit of the Central Institute of Psychiatry, Ranchi,
diagnosed with bipolar-I disorder, (single manic episode,
most recent episode manic) as per the DSM-IV criteria
were included in the study. Children and adolescents, aged
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Table 1. Sociodemographic characteristics of patients and
controls.

Variable Patient group Control group χ2/t (value)
(n = 29) (n = 27)

Mean age 16.62 (1.49) 16.48 (1.39) t= 0.33 NS
(SD) [years]

Sex
Male 27 26 χ2=0.281 NS
Female 2  1

Education (years)
None 4 3 χ2= 2.89 NS
5 4 6
8 8 3
10 13 15

Abbreviation: NS= not significant.

from 8 to 18 years, of both sexes, cooperated with the study,
from 1 November 1998 to 31 October 1999. The exclusion
criteria were presence of serious medical illness such as
epilepsy, head injury, stroke, diabetes and endocrinological
disorders; history of substance abuse defined by DSM IV
criteria; mental retardation; pervasive developmental disorder;
schizophrenia; pregnancy at entry to the study; or patients
undergoing electroconvulsive therapy. The control group con-
sisted of age-, sex-, and education- matched individuals from
the area, with the same exclusion criteria as the patient group.

Measures
After the initial diagnosis, each patient was further assessed
using a structured interview of the Comprehensive Assessment
of Symptoms and History (CASH).12 The severity of manic
symptoms was assessed using Young’s Mania Rating Scale
(YMRS).13

NSS were assessed using the Cambridge Neurological
Inventory (CNI),14 a standardised clinical examination with 4
categories of soft signs: motor coordination, sensory integra-
tion, primitive reflexes, and failure to suppress inappropriate
response. This inventory also assesses hard neurological
signs, tardive dyskinesia, catatonic signs, and extrapyramidal
signs. However, only soft signs were assessed in this study.

Ratings on the CNI are standardised to indicate ‘normal
response’ (0), ‘equivocal response’ (0.5), ‘abnormal response’
(1), or ‘grossly abnormal response’ (2). CNI examination
and rating was performed by 2 of the examiners on the
initial 15 subjects, each examiner being blind to the
examination and the rating of the other examiner. Inter-rater
reliability between the examiners was assessed; the κ value
was found to be 0.85 for the whole scale, indicating high
inter-rater reliability. The patient group was assessed on the
first day of admission, the second assessment was repeated
after 4 weeks. The control group were only assessed once
using the CNI.

Eighteen soft signs were evaluated, grouped into the 4
categories already mentioned. ‘Primitive reflexes’ included
snout reflex, grasp reflex, and palmo-mental reflex, ‘motor
coordination’ included finger-nose test, finger-thumb tapping,
finger-thumb opposition, mirror movement for finger-thumb
opposition, diadochokinesis, mirror movement for diadocho-
kinesis, fist-edge-palm test, and Oseretsky test, ‘failure to
suppress inappropriate response’ included rhythm-tapping
test and go-no-go test, ‘sensory integration’ included ex-
tinction, finger-agnosia, stereognosis, graphaesthesia, and
left-right orientation.

Statistical Analysis
Sociodemographic variables were assessed using the descrip-
tive statistics. The mean difference in CNI score between
the patient and control groups was assessed using the
independent samples t-test. The difference between YMRS
and CNI scores during the first and second assessment was
computed using the t-test for the paired sample. Spearman
rank correlation coefficient was determined to examine the
associations between the continuous variables.

Results

Twenty nine of 34 patients (85.28%) completed the study
and there were 27 people in the control group. Twenty seven
patients and 26 controls were male. The mean age of the
patients was 16.62 years (SD, ± 1.49 years); the mean age
of the control group was 16.48 years. The control group
was matched with the patient group for educational status
(Table 1). The mean duration of illness during the first
contact was 2.24 months (SD, ± 2.38 months).

During the first assessment, 89% of the patients were
drug-free, 6.89% were receiving antipsychotic agents and
lithium and 3.44% were taking antipsychotic agents and
carbamazepine. During the second assessment, 55.17% of
patients were receiving antipsychotic drugs and lithium,
17.24 % were receiving antipsychotic drugs and carbamazepine,
10.34% were taking antipsychotic agents and sodium
valproate, 6.89% were taking only antipsychotic agents, 6.89%
were taking antipsychotic agents, lithium, and carbamazepine,
and 3.44% were taking antipsychotic agents, lithium, and
sodium valproate.

During the first assessment, the mean of the total YMRS
score was 38.20 (SD, ± 8.04); during the second assess-
ment, this score was reduced to 8.98 (SD, ± 8.43). This
reduction in score was highly significant (t value = 14.07;
p < 0.001).

NSS assessment using the CNI showed a significant
difference between patients and the controls during both the
first and the second assessments. However, the difference was
less pronounced during follow-up as compared with the initial
assessment (Tables 2 and 3).  Among patients, comparison
of the first and the second assessments showed a significant
reduction at the second assessment. This reduction was
significant in the majority of the subtests, including the sens-
ory integration (t value = 2.78; p < 0.01), failure to suppress
inappropriate responses (t value = 4.04; p < 0.001), and
motor coordination (t value = 2.81; p < 0.01). However, there
was no significant difference between the first and second
assessments in the primitive reflex subtests (Table 4). There
was a significant difference between the first and second
assessments in total score of NSS (t-value = 4.28; p < 0.001).
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Table 2. Results of first assessment.

Variable                    Patient group (n = 29)          Control group  (n = 27) t value*

Mean SD Mean SD

Fist-edge-palm test (L) 1.310 1.070 0.070 0.267 6.0†

Fist-edge-palm test (R) 1.240 1.090 0.070 0.267 5.4†

Diadochokinesia (L)  0.340  0.766  0 0  2.41‡

Diadochokinesia (R)  0.340  0.760  0.070 0.380  1.63 NS

Oseretsky (L)  0.930  1.060  0 0 4.43†

Oseretsky (R)  0.960  1.110  0 0 4.65†

Rhythm tapping 1.980 1.280 0 0 8.12†

Go-no-go 2.030 1.230 0 0 8.12†

Finger agnosia (L) 1.170 1.190 0.480 0.840 2.40‡

Finger agnosia (R) 1.000 1.100 0.440 0.840 1.84 NS

Graphaesthesia (L) 0.680 1.100 0.030 0.190 3.1§

Graphaesthesia (R) 0.620 1.080 0.030  0.190 2.7§

Left-right orientation 0.930 1.060 0.070 0.380 3.74§

Motor coordination (total) 5.240 4.380 0.250 0.650 6.06†

Primitive reflexes (total) 0.270 1.480 0.00 0.00 0.96 NS

Sensory integration (total) 4.410 4.050 1.070 1.680 4.06†

Suppression inappropriate responses (total) 3.960 2.170 0 0 9.80†

Total NSS 13.890 8.240 1.330 1.640 8.03†

* Independent t-test has been performed to obtain the group difference; the t value that assumes unequal variance has been taken. NSS with group
differences have been depicted. Total scores of each sub-scale has been shown.
† p< 0.001; ‡ p< 0.05; § p< 0.01. Abbreviations: L = left; NS = not significant; NSS = nurological soft signs; R = right.

Table 3. Results at second assessment.

Variable                    Patient group (n = 29)          Control group  (n = 27) t value*

Mean SD Mean SD

Fist-edge-palm test (L) 0.68 1.07 0.07 0.26 3.46†

Fist-edge-palm test (R) 0.68 1.07  0.07 0.026 3.46†

Diadochokinesia (L)  0.24 0.63  0.00 0.00 2.0†

Diadochokinesia (R)  0.20 0.55      0.07 0.38 2.0‡

Oseretsky (L)  0.62 0.94 0.00 0.00 3.55†

Oseretsky (R) 0.72 1.03 0.00 0.00 3.74†

Rhythm tapping 1.06 1.33 0 0 4.31†

Go-no-go 1.27 1.27 0 0 5.02†

Finger agnosia (L) 0.79 1.14 0.48 0.84 1.16 NS

Finger agnosia (R) 0.93 1.10 0.44 0.84 1.51 NS

Graphaesthesia (L) 0.41 0.82 0.03 0.03 2.70‡

Graphaesthesia (R) 0.27 0.70 0.03 0.19 1.79 NS

Left-right orientation 0.44 0.91 0.07 0.38 2.55‡

Motor coordination (total) 2.34 2.51 0.25 0.65 3.68†

Primitive reflexes (total) 3.37 4.35 0 0 4.03†

Sensory integration (total) 0.06 0.37 1.07 1.68 0.96 NS

Suppression inappropriate responses (total) 2.89 3.12 0.00 0.00 4.99†

Total NSS 8.68 8.25 1.33 1.64 4.7†

* Independent t-test has been performed to obtain the group difference; the t value that assumes unequal variance has been taken. NSS with group
differences have been depicted. Total scores of each sub-scale has been shown.
† p< 0.001; ‡ p< 0.05. Abbreviations: L = left; NS = not significant; NSS = neurological soft signs; R = right.
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Table 4. Status of neurological soft signs following treatment in the patient group.

Variable                  First assessment (n = 29)      Second assessment (n = 29) t value

Mean SD Mean SD

Fist-edge-palm test (L) 1.31 1.07 0.68 +1.07 3.41*

Fist-edge-palm test (R) 1.24 1.09 0.68 1.07 3.31*

Diadochokinesia (L)  0.34 0.76 0.24 0.63 0.65 NS

Diadochokinesia(R) 0.34 0.76 0.20 0.55 0.94 NS

Oseretsky (L) 0.93 1.06 0.62 0.94 1.88 NS

Oseretsky (R)  0.96 1.06 0.72 1.03 0.92 NS

Rhythm tapping 1.98 1.28 1.06 1.33 4.01†

Go-no-go 2.03 1.23 1.27 1.27 3.02*

Finger agnosia (L) 1.17 1.19 0.79 1.14 2.17‡

Finger agnosia (R) 1.00 1.10 0.93 1.10 0.35 NS

Graphsthesia (L) 0.68 1.10 0.41 0.82 1.28 NS

Graphsthesia (R) 0.62 1.08 0.27 0.70 1.54 NS

Left-right orientation 0.93 1.06 0.44 0.91 2.98*

Motor coordination (total) 5.24 2.17 2.34 2.51 4.04†

Primitive reflexes (total) 0.27 4.38 3.37 4.35 2.81*

Sensory integration (total) 4.41 1.48 0.06 0.37 0.72 NS

Suppression inappropriate responses (total) 3.96 4.05 2.89 3.12 2.78*

Total NSS 13.89 8.24 8.68 8.25 4.28†

* p< 0.01; †p< 0.05; ‡ p< 0.001
Abbreviations: L = left; NS = not significant; NSS = neurological soft signs; R = right.

Spearman correlation was used to judge the correlation
between each of the subtests of the NSS. This showed that
failure to suppress inappropriate responses was highly
correlated with motor coordination both during the first and
second contact (r = 0.52; p < 0.003 and r = 0.73; p < 0.001,
respectively).

Discussion

The findings of this study indicate that NSS are prevalent in
symptomatic children and adolescents with mania who have
not been taking medication and in the same patients when
receiving medication, although with a significant reduction
of symptoms. This study thus replicates the findings of
previous studies.9-11,15 However, all the previous studies were
single contact trials where assessment was performed only at
the height of symptoms. In this study, the same group was
followed up for a period of 4 weeks. During both the assess-
ments, the NSS score or the CNI for patients was significantly
higher than for the control group during the symptomatic phase,
and the occurrence of NSS was significantly higher during
the symptomatic period compared with the asymptomatic
period. The total NSS score had a significant positive correla-
tion with the total YMRS score, implying that occurrence
of NSS was significantly influenced by the symptomatology
of mania. This finding replicates the findings of previous
studies by Gureji15 who proposed that occurrence of NSS was
indicative of neurodysfunction with psychotic state.

While analysing the subgroups of patients with NSS, it
became clear that the performances of the rhythm tapping
test and the go-no-go test was impaired for most of the
patients and, during the second assessment, improvement
was most significant in these items. Rhythm tapping and
go-no-go tests are measures of attention, concentration, and
alertness. These functions are known to be impaired during
the height of a manic episode.16 The total score for motor
coordination had a significant positive correlation with the
total score for failure to suppress inappropriate responses
and these items also influenced the total NSS score. Unlike
the results of Mukherjee,10 individuals receiving more anti-
psychotic agents and mood stabilisers had fewer NSS than
when they had symptoms but were drug-free. The use of
antipsychotic agents influencing the incidence of NSS has
also been noted in patients with schizophrenia17. However,
the paradoxical finding in our study can be explained as
follows.

Firstly, none of the studies assessed the NSS in the same
group of patients when they were both drug-free and receiving
antipsychotic agents. Secondly, the improvement in clinical
status, which leads to improvement of neuropsychological
status, can result in apparent improvement of NSS scores as
measured by the CNI.

Previous studies have shown a high incidence of NSS in
patients with mania10,15 but our findings are different. In this
study, a marked difference was noted between the symptom-
atic and the relatively asymptomatic phase, similar to a study



S Basu, D Ram, SC Das, SC Gupta

10

of attention deficit and hyperactivity disorder patients
managed with stimulants.18 Although the finding in this study
implies an apparent improvement of NSS during the follow-
up period, even during that period, the NSS scores were
significantly higher than in the control group. This finding can
be explained by incomplete resolution of symptoms during
the follow-up period and also by the high incidence of anti-
psychotic use, which is known to influence NSS scores.10

The major limitation of this study is that the examining
physician was not blinded to the diagnosis or medication
status, resulting in possible clinician bias in neurological
evaluation of the patients. Other possible limitations were
difficulties in attention and understanding of the instructions
during the symptomatic phase.

Efforts were made to overcome this problem by con-
ducting the examination after the patient had been made
comfortable and by repeating the instructions when needed.
The follow-up period was only for 4 weeks duration (in line
with the average stay of the patients at the Child Psychiatric
Unit). Hence, the majority of the patients remained sympto-
matic during this period. The state versus trait controversy
with regard to NSS in children and adolescents with mania
remains unaddressed. Lastly, the study group of 29 patients
was small.

In conclusion, this study suggests that NSS as measured
by CNI depends on the severity of the symptoms. Medi-
cation paradoxically improved the total NSS score but state
versus trait-related issues remained largely unanswered.
Further studies with larger groups of patients with a longer
duration of follow up are warranted to get a clearer picture
of neurological impairment in children and adolescents
with mania.
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