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ABSTRACT
IntroductIon: Previous studies have suggested that the two opposite poles of psychomotor disturbances in 
unipolar depression (UD) – retardation and agitation – require different treatment strategies as the psychomo-
tor overactivation requires an augmentation of the antidepressant therapy with mood stabilizers and/or atypical 
antipsychotics. objectIve: The aim of the present study was to objectively identify and measure the psycho-
motor disturbances in UD using differentiation between activity and reactivity. MaterIal and Methods: An 
equilibriometric movement pattern analysis system that allows differentiation between psychomotor activity and 
reactivity was applied in 58 unipolar depressive patients and 76 healthy controls. results: Compared to con-
trols, the patients as a group were significantly slower in their psychomotor reactivity. However, the subsequent 
subgrouping according to the direction of deviation of their objective psychomotor parameters revealed a disin-
hibition of psychomotor activity and/or reactivity in about one half of them. Such a contradictory combination of 
clinically manifested depressive mood and subclinically detected manic-like psychomotor overactivation might 
be regarded as belonging to the bipolar spectrum, since it was admitted that manic psychomotor disinhibition in 
unipolar depressive patients uncovers a latent bipolarity. conclusIon: Not only prototypical depressive inhibi-
tion, but also prototypical manic-like disinhibition may underlie clinically manifested UD. Since the combination 
between depressive mood and psychomotor overactivation multiplies the suicidal risk, we may presume that the 
timely detection of this combination at a subclinical level would contribute to an earlier and more effective sui-
cidal prevention by an objectively-guided optimization of pharmacological treatment.
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РЕЗЮМЕ
ВВедение: Предыдущие исследования показали, что два противоположных полюса психомоторных 
нарушении в униполярной депрессии (УД) – замедление и перемешивание – требуют разных стратегий 
лечения, так как психомоторная сверхактивация требует добавления стабилизаторов настроения и/или 
атипичных нейролептиков к антидепрессивной терапии. Цель: Целью настоящего исследования является 
объективная регистрация и измерение психомоторной активности и реактивности при УД. Материал и 
Методы: Кранио-корпография как система, позволяющая дифференцировать психомоторную активность 
и реактивность, была применена в отношении 58 униполярных депрессивных пациентов и 76 здоровых 
людей. результаты и обсуждение: По сравнению с контрольной группой, пациенты как группа были 
значительно медленнее в их психомоторной реактивности. Однако последующее субгруппирование 
в соответствии с направлением отклонения их объективных психомоторных параметров показали 
растормаживание психомоторной активности и/или реактивности примерно у половины из них. Такое 
противоречивое сочетание клинически проявленного депрессивного настроения и субклинически 
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обнаруженная маниакально психомоторная сверхактивация может рассматриваться как принадлежащее к 
биполярному спектру, так как было признано, что маниакальная психомоторная расторможенность среди 
униполярных депрессивных пациентов указывает на скрытую биполярность. заключение: Не только 
прототипное депрессивное торможение, но и прототипная маниакальная расторможенность могут лежать в 
основе клинически проявляющейся УД. Посколько сочетание депрессивного настроения с психомоторной 
сверхактивацией увеличивает суицидальный риск, можно предположить, что своевременное суб-
клиническое обнаружение этой комбинации будет способствовать более ранней и более эффективной 
суицидальной профилактике путём объективно-управляемой оптимизации фармакологического лечения.

Ключевые слова: униполярная депрессия, кранио-корпография, психомоторные нарушения, биполярность, 
суицидальная профилактика
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INTRODUCTION

in volitional activity and emotional reactivity of 
the patient. Conversely, in psychomotor agitation, 
the depressive mood is associated with a raise in 
volitional activity and/or emotional reactivity. 

According to its longitudinal course, the en-
dogenous depression could be unipolar or bipolar. 
Recently, it was revealed that the treatment of 
unipolar and bipolar depression is very different 
if not conflicting. Hence, it is important to make 
distinction between these two types of depressive 
illness. The main problem is that the detection of 
bipolarity is complicated by the fact that in a half 
of cases the bipolar disorder manifests itself with 
a series of depressive episodes before the onset 
of the first manic, hypomanic or mixed episode.11 
Therefore, a bipolar depression is often seen as 
“unipolar” and is incorrectly treated with antide-
pressant monotherapy. Such a medication could 
worsen the course of the illness.12-14 The presence 
of manic symptoms accompanying the current de-
pressive episode tends to be associated with rapid 
cycling, increased suicidality and a greater incidence 
of substance abuse.15,16 It is well-known that the 

Table 1. Descriptive statistics of unipolar depressive patients and healthy controls

Unipolar Depression
(n = 58)

Healthy Controls
(n = 76) Statistical results

Age 45.69 ± 10.66 41.12 ± 10.42 p = 0.19; t = -2.49; df  = 132
Gender
 male 13 12
 female 45 64
Height (cm) 166.53 ± 7.94 167.80 ± 8.88 p = 0.39; t = 0.56; df  = 132;
Weight (kg) 69.07 ± 14.50 67.79 ± 13.62 p = 0.60; t = -0.52; df  = 132
BMI 24.89 ± 5.01 24.04 ± 4.28 p = 0.29; t = -1.06; df  = 132

р - level of significance; t - Student’s coefficient; df - degree of freedom.

The lifetime prevalence of major depressive dis-
order is approximately 16%.1 In Europe nine out 
of a thousand people suffer from depression.2 Re-
current by nature, depression is associated with a 
great number of years of life lost due to disability 
and premature death. It is not surprising that the 
world-spread difficulties in clinical identification 
of depressive syndrome, the delays of psychiatric 
consultation and treatment initiation, as well as 
the poor management of patients are all expected 
to make depression the second leading cause of 
disability by the year 2020.3

Clinical depression is a multidimensional psychi-
atric illness. It includes 4 main domains: negative 
affectivity (depressive mood), changes in cognitive 
functions (cognitive deficits), poor neurovegetative 
control (autonomic dysregulation) and psychomotor 
disturbances. Psychomotor disturbances are regarded 
as cardinal symptoms of depression.4-10 The lat-
ter encompass two opposite deviations from the 
norm – retardation and over-activation or agitation. 
In psychomotor retardation, the depressive mood 
corresponds to an overall reduction and slowness 
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combination of depressive mood and psychomotor 
over-activation multiplies the suicidal risk. 

So, early detection of subthreshold bipolarity 
in unipolar depression would lead not only to 
the correct treatment with mood stabilizers and/or 
antipsychotics, but also would help to take more 
effective measures for prevention of suicidal behav-
ior.17-20 We expected that the study of psychomo-
tor disturbances through quantitative measurement 
and objective recording of stepping locomotion 
(differentiating between psychomotor activity and 
reactivity) would detect a latent bipolarity in a 
proportion of patients presented clinically with 
unipolar depression.

MATERIAL AND METHODS 

ParticiPants

A group of 58 unipolar depressed inpatients was ex-
amined and compared to 76 matched healthy controls 
(Table 1). All participants signed informed consent 
forms. Excluded from the sample were patients with 
clinical evidence of orthopedic, neurological and 
endocrine diseases, head injuries, substance abuse 
and comorbidity with other psychiatric disorders as 
well as patients with clinical features of sedation 
and/or extrapyramidal symptoms.

clinical evaluation and assessments

All patients met the ICD-10 diagnostic criteria for 
recurrent depressive disorder. Our unipolar depres-
sive patients and healthy controls were age, height, 
weight and BMI matched (Table 1).

instrumental assessment of the Psychomotor func-
tion 
Emotional disturbances are closely related to 
disturbances in motility (including locomotion), 
which is supported by the fact that the origin of 
the word “emotion” comes from the Latin verb 
for movement – „movere”. The strong correlation 
between emotion and locomotion is often reflected 
in everyday language. In English for example, we 
speak of “spring in one’s step” when someone is in 
a bright mood and of “heavy steps” when someone 
is in a sad mood. 

Having in mind these relations between emo-
tion and locomotion our team used computerized 
ultrasonographic cranio-corpo-graphy (www.zebris.
de) in order to monitor psychomotor disturbances in 
depressive patients .This is a non-invasive method 
for objective recording and measurement of the 
head and body movements during the performance 
of motor and equilibriometric tests. It was intro-

duced in psychiatric practice by our team.21-26 The 
participants performed the locomotor “stepping 
test” of Unterberger-Fukuda (Fig. 1). They stepped 
in place with outstretched hands and closed eyes 
for 1 minute.

cranio-corPo-graPhic indicators 
Our studies have found that this equilibriometric 
test allows a precise subclinical measurement of 
two basic components of psychomotor performance: 
conscious (volitional) activity and unconscious 
(automatic) reactivity.21,25 Psychomotor activity is 
measured by the indicator “number of steps per 
minute”, which directly reflects the speed of loco-
motion and is determined by the internal rate of 
spontaneous mental activity. If it is lower than the 
normal values, it can be regarded as a manifesta-
tion of reduced (inhibited) psychomotor activity or 
hypo-activity. Conversely, if it is higher than the 
normal values, it can be regarded as a manifestation 
of increased (disinhibited) psychomotor activity or 
hyper-activity. Psychomotor reactivity is measured by 
the indicator “lateral sway”. If it is higher than the 
normal values, it can be regarded as a delay (retar-
dation) in psychomotor reactivity (brady-reactivity). 
Conversely, if it is lower than the normal values, 
it can be regarded as acceleration of psychomotor 
reactivity (tachy-reactivity). It is worth noting that 
prototypical depressive pattern involves higher values 
of lateral sway (brady-reactivity) but lower values 
of number of steps per minute (hypo-activity). In 
contrast, prototypical manic pattern involves lower 
values of lateral sway (tachy-reactivity) but higher 

Figure 1. Computerized ultrasonographic cranio-corpo-
graphy – Test of Unterberger-Fukuda.
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Table 2. Psychomotor subgroups 

Subgroups
Unipolar patients Hyporeactive Hyperreactive Total Hyperactive Hypoactive

Number (%) 38 (65.5%) 20 (34.5%) 58 (100%) 25 (43.1%) 33 (56.9%)

Lateral sway (cm) 17.66 ± 4.37 10.14 ± 1.26
Healthy controls

12.50 ± 2.97 17.01 ± 5.5112.11 ± 3.14

Number of steps per minute 64.45 ± 16.73 76.59 ± 17.57 71.38 ± 13.20 84.78 ± 11.01 56.41 ± 10.89

values of number of steps per minute (hyper-activity).

RESULTS AND DISCUSSION

Compared to controls, patients with unipolar de-
pression were significantly slowed down only in 
their reactivity, but not in their activity (Figs 2, 3).

We subdivided the whole group of unipolar 
patients into two pairs of separate subclinical 
subgroups according to their psychomotor activity 
and reactivity compared to the mean values of the 
control group. Therefore, using the two opposite 
deviations from the norm for both psychomotor 
indicators we formed the subclinical subgroups of 
hyper- vs. hypo-reactive and hyper- vs. hypo-active 

unipolar patients (Table 2). 
These findings suggested that the group of 

unipolar patients was a heterogeneous one. The 
hyper-reactive patients were statistically signifi-
cantly speeded up in their reactivity compared to 
the healthy controls and logically compared to the 
subgroup of hypo-reactive patients. The subgroup 
of hyper-reactive patients presented with preserved 
psychomotor activity and its measured value was 
even higher than that of the norm (Figs 4, 5). 

Approximately only a half of our unipolar patients 
were slowed down in their psychomotor activity. 
Surprisingly, the other half were with psychomotor 
hyper-activity, meaning that their cranio-corpo-

Figure 2. Statistically significant differences between 
healthy controls and patients with UPD in CCG-indi-
cator “lateral sway”.

Figure 3. Statistically significant differences between 
healthy controls and patients with UPD in CCG-indi-
cator “number of steps”.
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Figure 4. Statistically significant differences between 
healthy controls, hyper-reactive and hypo-reactive pa-
tients with UD in CCG-indicator “lateral sway”.

Figure 5. Statistically significant differences between 
healthy controls, hyper-reactive and hypo-reactive 
patients with UD in CCG-indicator “number of steps”.

Figure 6. Statistically significant differences between 
healthy controls, hyper-active and hypo-active patients 
with UPD in CCG-indicator “lateral sway”.

Figure 7. Statistically significant differences between 
healthy controls, hyper-active and hypo-active patients 
with UPD in CCG-indicator “number of steps”.
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graphic movement patterns reveal some elements 
specific for patients with mania and hypomania 
(Figs 6, 7). 

We could consider the measured acceleration 
in reactivity and activity in our hyper-reactive 
and hyper-active unipolar patients as a subclini-
cal presentation of an underlying mixed state.14,27

We considered the combination of depressive 
mood with mania-like psychomotor hyper-reactivity 
and hyper-activity as a sign of latent bipolarity and 
checked these subgroups of unipolar depressive 
patients for other known features of latent bipo-
larity.8,9 As we know the early onset of the first 
affective episode is considered to be a marker of 
bipolarity6,28 and in our group hyper-active unipolar 
patients did not differ from bipolar patients in their 
age of onset (p > 0.05). 

We estimated that in 85.7% of our hyper-reactive 
unipolar patients no full remission was observed 
during the last 3 years. We defined a full remission 
as 8-week-long asymptomatic period of time for 
the depressive patients.1,29 Many authors consid-
ered residual depressive symptoms and tendency to 
chronicity of the depression as clinical presentation 
of latent bipolarity usually due to poor medical 
treatment.5,6,12,30,31

“Racing thoughts” as a psychopathological phe-
nomenon was observed in 76.9% of our hyper-active 
unipolar patients. They revealed at the clinical 
interview that they have “racing thoughts” during 
the present depressive episode.

Latent bipolarity leads also to increase of suicidal 
risk.15,16 In unipolar patients the combination of 
hypo-reactivity with hyper-activity could facilitate 
the suicidal attempts. Objective registration of 
hyper-activity in unipolar patients could be used for 
suicidal prevention as well as for proper treatment 
of the patients.9 Our hyper-reactive unipolar patients 
were supposed to be at higher risk for suicide as 
they had a family history for relatives who com-
mitted suicide. The family history was statistically 
significant (Fisher’s exact test, p = 0.016). Early 
detection of hyper-reactivity and hyper-activity 
could be used for prevention of suicidal attempts.

It is considered that latent bipolarity leads to poor 
treatment outcomes and underlies treatment-resistant 
depressions.32 The acceleration in psychomotor 
activity and reactivity registered by cranio-corpo-
graphy could be used for more adequate choice of 
medication. The observed combination of depressive 
mood and psychomotor hyper-reactivity or hyper-
activity could help clinicians to avoid monotherapy 
with antidepressants and to use mood stabilizers 

and/or atypical antipsychotics instead. 

CONCLUSIONS

Cranio-corpo-graphy could be applied for objec-
tive and quantitative recording of psychomotor 
disturbances in endogenous depression. As a result, 
we revealed that the group of unipolar depressive 
patients is heterogeneous at a subclinical psycho-
motor level. Cranio-corpo-graphically recorded 
increased psychomotor activity and/or reactivity 
in these patients could be regarded as a neurobe-
havioral marker of latent bipolarity and should 
be treated as a manifestation of subclinical mixed 
state. Accordingly, the more adequate treatment of 
thus revealed latent psychomotor hyper-activity and 
tachy-reactivity could improve both clinical outcome 
and suicidal prevention in clinically manifested 
unipolar depression.
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