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As all parameters of sympathetic activation underlie physiolog-
ical fluctuations, the period of task performance (120 s) was pre-
ceded by a baseline period (30s) before each task. Mean values
were computed for both periods. For thermoregulation, we calcu-
lated mean values during thermoregulatory stimulation (warm,
cold, neutral) and during a baseline period (30 min, 32 °C).

2.7. Statistical analysis

2.7.1. Stress-induced SNS activation

For analysis of pain ratings and activation of SNS parameters by
the emotional stress tasks, we defined a 2x2-ANOVA design with
repeated measurement on the factors “stress” (stressful vs non-
stressful) and “time” (parameters during baseline vs during task).
Concerning CWT, “stressful” refers to the interferent version,
“non-stressful” to the congruent task. For mental arithmetic,
“stressful” refers to the difficult mental arithmetic task, “non-
stressful” to the easy mental arithmetic task.

Since we found a significant interaction “stress x time” on pain
in the primary analysis, the effect of SNS-activation on pain reduc-
tion was estimated using an ANCOVA with SNS activation param-
eters (heart rate, vasoconstriction, blood pressure, emotional
sweating) as covariates in a subsequent analysis of pooled data
for stressful CWT and mental arithmetic.

2.7.2. Thermoregulatory SNS activation

For pain ratings and thermoregulatory-induced SNS activation,
we applied a 3x2-ANOVA design on the factors “thermoregulatory
state” (cold, neutral, warm) and “time” (baseline vs stimulation).

In both models, the dependent variables were heart rate (in
beats per minute, bpm), systolic and diastolic blood pressure (both
in mmHg), the area under the curve (AUC in V+s) for emational/
thermoregulatory sweating, and skin blood flow (in flux values, FV).

Greenhouse-Geisser Epsilon was used to correct possible lacks
of sphericity. Bonferroni-Correction was applied to adjust for mul-
tiple comparisons. Statistical significance was considered for
p<0.05. All statistical procedures were calculated using SPSS
13.0 for Windows.

3. Results
3.1. Stress-induced SNS activation
3.1.1. Pain ratings

Pain was reduced after performance of CWT as compared
to baseline, indicated by the significant effect of “time”
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Fig. 1. Mean and SEM reduction of subjective pain ratings after performance of
emotional stress tasks are presented. congfinterf: congruent/interferent version of
CWT; MA-contr/MA: “non-stressful” control task for mental arithmetic/"Stressful”
mental arithmetic task.

(Fij14 = 20.29, p < 0.001), which was pronounced during interferent
CWT (interaction “stress x time”: Fyj4=5.09, p <0.05). In detail,
pain was reduced by 0.84 cm VAS during interferent CWT (from
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Fig. 2. All data present mean and SEM of sympathetic parameters (differences
during task performance and baseline). (A) Increase of heart rate during stress task
performance. (B) Increase of systolic blood pressure during stress task performance.
(C) Emotional sweating expressed as area under the curve (AUC). (D) Skin
vasoconstriction. congfinterf: congruent/interferent version of CWT; MA-contr|
MA: “non-stressful” control task for mental arithmetic/“Stressful” mental arithme-
tic task.
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