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Stress Detector monitor 

I, Hanne Storm, Associated Professor 
MD. PhD, is the founder and co-owner

of Med-Storm that owns the
patents for this technology

Background for the “Stress Detector 
monitor”:

• ”Stress Detector” is developed around the lie detector
technology.

• “Stress Detector” use number of skin conductance 
fluctuations per sec (NSCF) as an index

• NSCF in the palmar surface correlates directly with 
skin sympathetic nerve activity.

• NSCF reacts immediately to a pain stimuli (1-2 sec).
• NSCF is not influenced from blod circulatory changes, 

adrenergic medication or neuromuscular blockers, 
because acetyl-choline acts on muscarine receptors. 
In clinical doses atropine does not influence the
NSCF.
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The Stress Detector - How it works

Photo: A preterm infant (week 29). Totally we have studied about 200 preterm 
infants

Storm H. Skin conductance activity and the stress response from heel stick
in premature infants.  Archives of Disease in Childhood 2000;83(2):F143-F147.
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Other references for preterm infants
• Storm H. Skin conductance activity and the stress response from heel stick in 

premature infants.  Archives of Disease in Childhood 2000;83(2):F143-F147.
• Storm H. The development of a software analysis program for analysing

spontaneous skin conductance activity in preterm infants, Clinical 
Neurophysiology 2001(112):1562-1568.

• Storm H. Development of emotional sweating in the preterm infant measured by 
skin conductance, Early Human Development 62(2001)149-158.

• Hernes K, Mørkrid L, Fremming A, Ødegaard S, Martinsen Ø, Storm H. Skin 
conductance activity during the first year of life, Pediatric Research 
2002;52(6):837-843.

• Hellerud BC, Storm H. Skin conductance and arousal during tactile and 
nociceptive stimulation in relation to postnatal age of preterm and term infants. 
Early Human Development 70(2002)35-46. 

• Storm HS, Fremming A. Effectiveness of oral sucrose and food intake on pain 
response in preterm infants measured by changes in skin conductance activity, 
heart rate, crying time and behavioural state, Acta Paediatrica Scandinavia 
2002(91):555-560.

• Eriksson M, Storm H, Fremming A, Schollin A. Skin conductance as effective as 
behavioural and other physiological pain measures in newborn infants.The
thesis of Mats Eriksson ‘Aspects of prevention and assessment of neonatal pain, 
Linkøping University Medical Dissertation No 829. 2004. 

• Harrison D, Linda Johnston, Suzanne Boyce, Peter Loughnan, Hanne Storm, 
Peter Dargaville, Skin conductance as a measure of pain and stress in
hospitalised infants, Early Human development 2005.

• Hernes K, Storm H, Saugstad O. Skin conductance as a tool to validate the
NIDCAP procedures inpreterm infants, in prosess. 

• Harrison D et al. The intervariability of skin conductance in preterm infants, in 
prosess. 

• Haidet et al. Stress in neonatal period, how does it influence the preterm babies
outcome? 

Artificial ventilated children (n=20) at the    
intensive care unit: 
The conductance skin conductance changes from before, 
during and after suction from the airways. The skin changes 
increased together with an increase in pain score “COMFORT 
SEDATION SCORE”. At 240 seconds, the nurse touched the 
wound area.
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Results
 Number of skin 

conductance 
changes (n=20) 

Heart rate 
(n=20) 

Blood pressure 
(n=20) 

Sedation 
score 

p<0.01 
r2=0.83 

Not 
statistical 
significant 

Not statistical 
significant 

     Correlation tests performed on the data from before to during suction  
      in the airways between the sedation score and skin conductance  
      changes, heart rate and blood pressure. 

Storm H. Gjerstad AC. Hellerud BC. Wagner K, Henriksen T. Skin conductance changes 
as a measure to monitor discomfort in artificial ventilated children. European Journal of 

Anaesthesiology 2003:20(30):164.

Postoperative Pain

• When the pain is more than 30 at a VAS 
score, ”Stress Detector” has a 
sensitivity of 90% when discovering
postoperative pain, different from blood
pressure and heart rate (n=25).

• Analgesics postoperative reduces the
pain and the Pain Detector index

Thomas Ledowski et al. Monitoring of Skin Conductance to assess
postoperative pain intensity. BJA 2006:97(6):862-5 
Another 50 patients are studied with similar results + 25 children.



5

Patients in anaesthesia

How to monitor the need of analgesics and 
hypnotics today?

Hypnotics 
The standard of today: Bispectral Index (BIS), Aspect, and Entropy, 
GE.  

Analgesics 
The standars of today:
Nothing

Muscle relaxation
The standard of today: Tof-
guard
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Storm H, Myre K, Rostrup M, Stokland O, Ræder J. Skin conductance correlates with 
perioperative stress, Acta Anesthesiol Scand 2002;46:887-895.

Perioperative ”Stress Detector” monitoring (n=200) 
during cholecystectomi
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Conclusion:  The stress monitor has 
an index for both noxious stimuli 
and for awakening.

Number of skin conductance fluctuations, 
the index of  “Stress Detector monitor”, 
increased differently from BIS during tetanic
stimuli. Increasing doses of remifentanil
attenuated the skin conductance response.

Storm H1, Røeggen I1, Støen R2, Qvigstad E2, Klepstad P3, 
Skorpen F3, Ræder J2
Rikshospitalet University Hospital1;Ullevaal University 
Hospital,University of Oslo2,St. Olav Hospital, Trondheim Regional 
Hospital, University of Trondheim 3, Norway.
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The purpose of the study

To examine if NSCF and BIS could detect the
pain response from tetanic stimuli, and to
further examine if the tetanic stimuli response
was stronger in a situation without analgesic
infusion compared to a situation with ongoing
analgesic target control infusion (TCI).

Materials and methods:

• 28 patients in ASA 1 or 2 were studied after induction of 
general anaesthesia but before intubation and start of 
laparoscopic surgery

• The patients were given 3 series of tetanic stimuli of 50mA 
that lasted for 30 sec at different levels of analgesics but at 
the same level of hypnotics.

• The NSCF and BIS responses were registered continuously, 
starting 30 sec before stimuli and ending 30 sec after the 
stimuli started. The maximum values for NSCF and BIS 
during the tetanic pre stimuli periods were compared with 
the maximum values of the tetanic post stimuli periods. 
Moreover, NSCF and BIS responses during tetanic stimulus 
without analgesics were compares with responses where 
analgesics was given. The Wilcoxon non-parametric test 
was used.
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Results
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0.2270.3930.2720.1800.0270.000P value

42(6)-
44(7)

42(9)-
44(12)

43(9)-
44(13)

0.00(0.00)-
0.01(0.06)

0.00(0.00)
-
0.02(0.04)

0.00(0.01)
-
0.07(0.07) 

Mean
(SD)

pre-post
T3 BIS

pre-post
T2 BIS

pre-post
T1 BIS

pre-post
T3 NSCF

pre-post 
T2 NSCF

pre-post 
T1 NSCF

0.8820.8730.0010.000P value

44(13)-44(7)44(13)-44(12)0.07(0.07)-
0.01(0.06)

0.07(0.07)-
0.02(0.04)

Mean 
(SD)

Response T1-T3: 
BIS

Response T1-T2: 
BIS

Response T1-T3: 
NSCF

Response T1-T2: 
NSCF

Conclusion:

In contrast to BIS, this study 
showed that NSCF is sensitive to 
tetanic noxious stimuli during 
sleep, and the measured 
response is attenuated when an 
ongoing analgesic infusion is 
given. 
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Conclusion

• Pain in anaesthesised and awake patients
can be monitored by Med-Storm’s Stress 
Detector.                                                               
In both groups of patients the Pain Detector
Index is reduced when analgesics is given 
against the pain.

Contact

Associated professor MD.PhD Hanne Storm 
E-mail:hanne.storm@medisin.uio.no
Phone: +4723074398/+4790788976


