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Introduction

Hypersensibility is an increase in nervous system or emotional reactions to various 
stimuli. So called ‘unspecific hypersensiblity’ is often affected by stress load dur-
ing long periods, whereas hyperaesthesia is defined as a condition that involves an 
abnormal increase in sensitivity to stimuli of the senses. Usually one distinguishes 
between ‘tactile hyperaesthesia’ (an increased sensitivity to touch), and ‘auditory 
hyperaesthesia’ (increased sound sensitivity).  Furthermore some people show dif-
ferent kinds of electro-sensibility or chemo-sensibility. 
An example of hypersensibility was the Empress Elisabeth of Austria (1837-1898), 
also known by her nickname Sisi. Sensibility can change during day (Maschke, 
Hecht, Balzer 1996). Balzer & Hecht demonstrated that sometimes unspecific hyper-
sensibility appears from time to time. This suggests that hypersensibility arises from 
the superposition of different stressors from inside and outside the body system. In 
the case of normal healthy conditions hypersensibility will not arise. 

Figure 1: Change of activation/sensibilisation.
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One way to measure human vegetative reactions is to measure the skin resistance. 
Skin resistance (or skin conductance) is interpreted as a part of electro-dermal activ-
ity (EDA – Boucsein 1988). Depending of the type of electric current which is used 
to make the measurement, Boucsein separates between skin resistance (or conduct-
ance) measuring with direct current and measured with alternating current. Addi-
tionally electric potentials can exist in skin tissue (Bureš 1960).

In the 1990’s we investigated changes in the physiological parameter skin resistance 
in various studies on humans who had underlying sleep disturbances and distur-
bances of their health by stress load. The measurement device HIMEM was used; 
some unexpected data were recorded. Comparing the results to answers from ques-
tionnaires on psychological states, it was clear that such data reflected states of un-
specific hypersensibility.

Methods:

While measuring skin resistance with help of HIMEM device the r/f-transformation 
has been used. By this way skin resistance data were transformed into time intervals 
with lengths from 250 msec to 5000 msec. Later skin potential was measured di-
rectly using bipolar leads and the ‘SMARD-watch’ system.

Figure 2: Circadian change (trend + deviation) of skin resistance (n = 10), ISF 2000.
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Figure 3: Different measurement data using r/f-transformation in case of hypersensibility in 
comparence to normal situations on human.

Results

In 2003 U. Anske (2003), investigating patients with sleep disturbances, showed, that 
25 % of so called clinical healthy persons (n = 40) showed hypersensibility but only 
17 % of patients (n = 40) suffering from sleep disturbances showed hypersensibility. 
Stück (2001) has compared states of hypersenbility with states of hyperaesthesia in 
persons suffering from hyperaesthesia (n = 32) and healthy persons (n = 32). In 22 % 
of healthy persons was hypersensibility detected (in agreement with Anske’s result), 
whilst only 0.6 % of the hyperaesthesia persons showed also hypersensibility.

A better understanding about the circumstances which lead to exhaustion states came 
from the analysis of data recorded during a high mountain expedition to Cho Oyu 
(Nepal, 8.602 m, Stück et al 2005). The expedition took place in 1999 from 26.04 to 
15.05. All 8 participants were monitored continuously using the HIMEM device. We 
found that hypersensibility can exist partially during a day or for several weeks (see 
fig 4). One of the most interesting findings was the exchanging of hypersensibility 
between two persons depending on their work load. 

Balzer (2006) performed 24h-monitoring of skin resistance and skin potential on 
a person who had been suffering for some time from hypersensibility, using the 
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Figure 4: change of hypersensibility between former leader of expedition (vol. 1) to new leader 
of expedition (vol. 2) at the same time (from monday to thursday, 05.04.1999 to 06.04.1999).

Smard-Watch system. The hypersensbility phase was accompanied by very nega-
tive skin potential data (lower than minus 50mV) – see figure 5. In addition some 
investigations showed that hypersensibility can exist for only part of a day (maybe 
just a few hours).
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Legend: emg – emectromyogram, sp – skin potential, sr – skin resistance, st – skin temperature, 
 ct – concection temperature

Figure 5: Existance of partially hypersensibility during day followd by cocnitive work load 
on human reading a paper.

Figure 6: Effect of hypergravity and antiorthostase on a primate suffering from acute gastritis.
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Salzberg-Ludwig (2003) describes hypersensitivity in a x-year old child student at 
3rd class of a primary school measured using skin resistance with a HIMEM-device. 
This child was diagnosed with neurodermatitis in the same year. These facts suggest 
that hypersensibility is embedded in chronobiological processes within the body. 
Balzer (1998) found hypersensitivity when he investigated the effect of hypergravity 
and antiorthostase on primates, in a primate who was suffering from acute gastritis 
(figure 6).

Scales of psychological processes

Hypersensibility

Yes No

M SD M SD p Effect size 

TPF – self-forgetfulness(T-Value) 56.44 5.64 51.83 8.47 .04 .64 

TPF – ability to love (empathy) (T-Value) 42.18 7.33 47.97 7.85 .01 .76

FKK – Internal control beliefs (T-Value) 47.35 6.94 52.27 7.73 .02 .67 

Stress quick test – Social Support 3.24 0.66 2.67 1.02 .01 .66 

Stress anamnesis – 
Chronobiological anamnesis

25.89 9.04 18.84 10.22 .01 .73 

FABA – Excessive Planungsambition 18.12 2.76 19.42 2.50 .07 .49 

FEG – Extent of sleep (T-Value) 39.06 9.61 45.05 9.03 .02 .64 

FEG – General Welfare (T-Value) 45.88 10.75 50.22 7.64 .07 .47 

FEG – Current well-being (T-Value) 44.41 9.16 49.00 8.62 .06 .52 

AVEM – Type Health (%) 0.13 0.18 0.23 0.33 .09 .38 

Summery

Summarizing these findings we could estimate, that the process of exhaustion will 
begins as usually with tiredness which is combined with the increase of overload in-
hibitions, followed by states of nervousness and/or hypersensibility leading to long 
term exhaustions states combined with states of depression or apathy. The hypoth-
esis, which has to been proven  statistically is, will leads hypersensibilty to any ex-
treme increase of the negative skin potential, which could effect to the measurement 
of skin resistance.

Literature

Anske, U (2003): Pilotstudie zur Charakterisierung funktioneller Gesundheits-
zustände mittels Chronopsychobiologischer Regulationsdiagnostik, Diss. Hum-
boldt Universität zu Berlin.

Balzer, HU, Hecht, K. (1989): Ist Stress noninvasiv zu messen? Wissenschaftliche 
Zeitschrift der Humboldt Universität, Berlin, Reihe Medizin, 38(4), 456–460.



52

Balzer, Stueck • The psychobiological meaning and measuring of Hypersensibility • BIOnet-Area 1

Balzer, H.-U. (1998): Untersuchung des vegetativ-emotionellen Verhaltens mittels 
Regulation des Hautwiderstandes, Experiment „Hypergravitation + ANOG 98“, 
Bericht – Primat 990, Institut für Stressforschung GmbH, nicht publiziert.

Boucsein, W. (1988): Elektrodermale Aktivität. Berlin: Springer-Verlag.
Bureš J., Petráň, M., Zachar, J., Fifková, E., Maršala, J. (1960): Electrophysiological 

Methods in Biological Research. ČSAV (Československá Akademie Věd), Sekce 
biologicko-lékařská, Praha.

Maschke, C., Hecht, K., Balzer, H.-U. (1996): Lärmmedizinisches Gutachten für 
den Flughafen Hamburg Vorfeld II, 1996, auf CD-ROM.

Salzberg-Ludwig, K., Siepmann, G., Heier, A.(2003): Die psycho-physiologische 
Beanspruchungslage von Schulkindern im Tagesverlauf. In: Ricken, G./Fritz, A./
Hofmann, C. (Hrsg.): Diagnose: Sonderpädagogischer Förderbedarf. Lengerich. 
Pabst, S. 244–262.

Stück, M., Balzer, H.-U., Hecht, K., Schröder, H., Rogotti, T. (2005): Psychological 
and Psychophysiological Effects of a High-Mountain Expedition to Tibet, Journal 
of Human Performance in Extreme Environments, 2005, Vol. 8, Nos. 1–2, 11–20.

Rodemerk, B., Schuldzig, O. (2002): Beschreibung des emotionellen Stresses unter 
chronobiopsychosozialen Aspekten während verschiedener Phasen der konser-
vierenden Zahnbehandlung, Diss. E.-M.-Arndt Universität Greisfwald.

Stück M., Schneider S., Hecht, K. (2001): Synästhesiediagnose unter psychobiolo-
gischem Aspekt: Hypersensibilitätszustände der elektrodermalen Aktivität (Pilot-
studie), In: Hecht, K.; Scherf H.-P.; König O. (2001): Emotioneller Stress durch 
Überforderung und Unterforderung. Schibri-Verlag, Berlin, Milow, S. 273–284.


