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ABSTRACT
Chronic negative stress may be the start of a progress of illness, that may end in serious troubles for the affected. 
In this Perspective we highlight the steps in such a progress, what we call a staircase of stress. This underlines 
the importance of recognition, understanding and therapeutic measures at an early stage of the stress disorders. 
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Negative stress can lead to a defense reaction, a withdrawal 
reaction from threat of physical or psychological nature. Chronic 
pain disorders are pandemic [1] and negative chronic stress is a 
major cause [2-5]. In this article, based on clinical experience 
and research from children 6-18 y, we highlight that chronic 
negative stress can cause a negative pain development, starting 
with one pain, in a next step two and sometimes several pains. 
An increased risk for developing central sensitization of the pain 
system increases pain spread with an increased risk of ending with 
fibromyalgia. Fibromyalgia is a serious pain disorder [6,7], with 
a history starting often after maltreatment in childhood [8]. It is 
more common in females, and has an increased risk of depression 
[9] and suicide [10].

We call this progress of chronic negative stress into increasing ill 
health the staircase of stress, see Figure 1. In this article we will 
clarify this perspective by presenting the different steps.

Step one
Psychosomatic pain can start with one pain, and after some time 
and/or with increasing severity of the stress, a second pain or more 
may be added to the illness. In a study population consisted of a 
representative national sample of 2597 children aged 10-18 years 
with headache, stomachache and perceived stress was measured. 
Many children had either headache or stomachache (Figure 2) [4].

Step two
This study also showed that with increasing frequency of perceived 
stress, the occurrence of pains increased and so did the likelihood 
of co-occurrence of these pain [4] (Figure 2).

In an exploratory descriptive study compromising 47 children 
aged 6-17 years with psychosomatic recurrent pain, the number 
of pains increased with longer duration of the illness [11], see also 
below. Thus, these two studies confirm the notion that longer and 
more severe negative stress increases the likelihood of occurrence 
of pains.

Step three and four
A pathophysiological understanding of the pain process is a 
prerequisite for a clear understanding of a disorder. Two principles 
explain the spread of pain in psychosomatic illness.

First, negative stress often results in a general reaction affecting 
the muscular system, which has been demonstrated in a case-
control study comprising 19 teenagers with psychosomatic pain 
and a matched control group of 21 children. An increase of muscle 
tension in rest was recognized [12] (Figure 3). The study also 
demonstrated (when given unexpected startle sound provocations 
in ear phones) more frequent, higher, longer and earlier muscle 
activity bursts [12] (Figure 4), in several areas of the body where 
the pattern of tender points, so called stress tender points are found 
in the psychosomatic pain patients [13] (Figure 5). These areas are 
also related to the recurrent pain i.e. headache, shoulder and back 
pains, breast pains and stomach pains. Thus, in these children with 
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Figure 2: (A) Proportion of boys (%) experiencing recurrent pain (at least every week) by frequency of perceived stress. Sweden 2002–2003, n=1303 
(Alfvén et al. 2008). (B) Proportion of girls (%) experiencing recurrent pain (at least every week) by frequency of perceived stress. Sweden 2002–
2003, n=1294.

Figure 1
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Figure 3: Mean EMG amplitude (μV) during rest. Values are shown for all six muscles together and separate muscles: OR-orbicularis occuli, TE- 
temporalis, TR-trapezius, PE-pectoralis, RA-rectus abdominis and ES-erector spinae. PAIN versus CON showed significantly higher values (dark vs. 
light grey bars) for all muscles together and for majority of each muscle. (Strong trend for PE *p = 0.052).
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Figure 4: Average for all eight startle sound events together (no other stress provocation), including all six muscles, for: (A) Mean amplitude (μV) 
during 200 ms from OR-activity-start and during burst, (B) Burst duration and -latency (ms) from sound to muscle-activity-start (≥10 μV), (C) 
Average amount of bursts:– mean of 1.0 = all muscles burst (peak ≥ 10 μV) and 2.0 = no muscle had burst (peak ≥ 10 μV) in any of the eight stimuli. 
PAIN versus CON showed significant differences (star). (OR, orbicularis oculi).
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Figure 6: Photograph showing the nipping test for allodynia in the cutis/subcutis near the navel.

Figure 5: Stress tender points and typical startle reaction position. From a photo of an adolescent with long-standing recurrent psychosomatic pain. 
Stress tender point pattern is shown as grey dots.
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Figure 7: Histogram of the fibromyalgia TP score at inclusion for children without (histogram on left) and children with (histogram on right) allodynia. 
The curved lines indicate the mean values for the scores.

recurrent psychosomatic pain the found increased muscle activity 
excitability indicate a disturbance in the muscle motor control of 
the central nervous systems [5,12].

Second, It is known that pain can primarily result from central 
sensitization leading to pain spread. Gunnarsson et al. found 
an increased deep pain sensitivity in patients with persistent 
musculoskeletal pain, but not in regularly recurrent pain patients 
or in acute pain [14]. In a headache study, signs of sensitization 
were secondary to the primary pain [15].

In the study mentioned above compromising 47 children [11] we 
demonstrated allodynia, a sign of central sensitization, with the 
Nipping test, (Figure 6 and Appendix 1). It was accompanied with 
a higher frequency of tender points for fibromyalgia (Figure 7). 
With longer duration of the illness and more pains, allodynia was 
more frequent, factors that increases the risk for sensitization, pain 
spread and fibromyalgia.

To be more specific, we present some more data from this study. 
The mean duration of abdominal pain was 28.9 (3–108) months. 
The duration of pain and the fibromyalgia TP score were correlated 
significantly (r=0.35, p<0.05). For the children with a fibromyalgia 
with TP score >10 (n=16), the mean duration of abdominal 
pain was 40.2 (3–108) months, whereas for the children with a 

fibromyalgia TP score <11, the mean duration was 22.9 (3–60) 
months. This difference was significant (p<0.01). The age of the 
children in these two groups did not differ (p=0.47). The number 
of locations of pain varied, with a mean of 2.5 (range 1–5). Five 
children reported only abdominal pain, 25 had two locations of 
pain (abdominal pain and most often headache), seven children 
had three, six children had four and two children had five different 
locations of pain. The number of pain locations was correlated 
significantly with the duration of pain (r=0.35, p<0.05). The total 
number of pain locations was also correlated with the fibromyalgia 
TP score (n=46; r=0.37, p<0.01).

Step five
Fibromyalgia is a medical problem already in the teenage [6], 
but according to our knowledge seldom searched for in clinical 
practice. The etiology is multiple, but negative stress is one 
important factor.

Step six
Fibromyalgia increases the occurrence of depression [9], and vice 
versa, depression increases the occurrence of fibromyalgia.

Step seven
It is well known that depression is a major cause of suicide [10].
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Limitations and strengths
Several conclusions made in this article is based on limited data 
from own studies. The psychosomatic pain diagnosis has for long 
been unclear as based on weak diagnostic approach. A diagnosis 
based on firm diagnostic criteria, see Appendix 2 [17], as the 
studies referred to here, has opened up for scientific studies and a 
deeper understanding of the psychosomatic disorder. An important 
finding emphasized in this report is the increased excitability in 
several muscles shown with an increased startle reflex and higher 
resting electromyographic activity among youth with recurrent 
psychosomatic pain due to stress. However, more studies are need 
to confirm several of the findings discussed in this article. 
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Appendix 1: The nipping test is a standardized easy examination, 
for which no equipment is needed, to test for of allodynia in the 
cutis and subcutis, a sign of sensitization. This test can be executed 
in less than a minute in the clinic practice. A low level of pressure, 
which would not normally elicit pain, is applied by nipping a layer 
of a small area of the cutis/subcutis between the thumb and index 
finger, with nails cut short; figure 6. The nipping test has been 
validated for recurrent psychosomatic abdominal pain (11). The 
subcutis is easily distinguished from the underlying muscles by 
the muscle fascia. The pressure applied is calibrated to be not 
higher than approximately 125 kPa/cm2 by using an algometer; 
a pressure below the normal pain threshold (18). A pressure below 
pain threshold to be applied on the Nipple test can be found in a 
more practical way, but less scientific, by nipping a person without 
pain problems, i.e. the physician him/herself.

Appendix 2: The criteria for a diagnosis of psychosomatic pain 
areas (1) onset or aggravation of chronic negative stress at the time 
of onset of recurrent pain, (2) pain in parallel with chronic negative 
stress, (3) feeling better or pain-free during periods of no or 
lessened chronic negative stress, (4) stress-induced acute pain, (5) 
most pain attacks related to acute stress, (6) child followed up for 
at least 1 year, (7) parents and child and doctor agree on diagnosis. 
At least six of the seven criteria have to be met for diagnosis and 
anic disorder must be excluded. 
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