
Journal of Psychosomatic Research 168 (2023) 111209

Available online 1 March 2023
0022-3999/© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

War experiences and relationship problems predict pain sensitivity 
cross-sectionally among patients with chronic primary pain 

Alina Scheidegger a,b,*, Larissa Tatjana Blättler a, Danièle Anne Gubler b, 
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A B S T R A C T   

Background: Most patients suffering from chronic pain are more susceptible to pain and pressure due to higher 
pain sensitivity. Since psychosocial factors play a central role in developing and maintaining chronic pain, 
investigating associations between pain sensitivity and psychosocial stressors promises to advance the bio
psychosocial understanding of chronic pain. Objectives: We aimed to replicate Studer et al.’s (2016) findings 
about associations of psychosocial stressors with pain sensitivity in a new sample of patients with chronic pri
mary pain (ICD-11, MG30.0). Methods: A pain provocation test was used on both middle fingers and earlobes to 
assess pain sensitivity among 460 inpatients with chronic primary pain. Potentially life-threatening accidents, war 
experiences, relationship problems, certified inability to work, and adverse childhood experiences were assessed as 
potential psychosocial stressors. Structural equation modeling was used to investigate associations between 
psychosocial stressors and pain sensitivity. Results: We partially replicated Studer et al.’s findings. Similar to the 
original study, patients with chronic primary pain showed enhanced pain sensitivity values. Within the inves
tigated group, war experiences (β = 0.160, p < .001) and relationship problems (β = 0.096, p = .014) were 
associated with higher pain sensitivity. In addition, the control variables of age, sex, and pain intensity also 
showed a predictive value for higher pain sensitivity. Unlike Studer et al., we could not identify a certified inability 
to work as a predictor of higher pain sensitivity. Conclusions: This study showed that beyond age, sex, and pain 
intensity, the psychosocial stressors of war experiences and relationship problems were associated with higher pain 
sensitivity.   

1. Introduction 

Patients suffering from chronic pain disorders often show increased 
sensitivity to pain and pressure stimuli (allodynia and hyperalgesia), 
caused by central sensitization [1]. Central sensitization is defined as an 
increased responsiveness of nociceptive neurons to normal and sub
threshold afferent input, due to a prolonged but reversible increase in 
excitability and synaptic efficacy of neurons in central nociceptive 
pathways, causing hypersensitivity and responsiveness to non-noxious 
stimuli [2–5]. It is assumed that repetitive or tonic nociceptive stimu
lation, as well as chronic negative emotions and distress, e.g., 

(childhood) trauma, neglect, and abuse, may be associated with 
hypothalamic-pituitary-adrenal (HPA) axis dysregulation and central 
sensitization [6–8]. As patients suffering from chronic pain disorders 
often show increased sensitivity to pain and pressure stimuli, assessing 
pain sensitivity serves as a central diagnostic characteristic in routine 
clinical assessment that supports treatment planning for patients with 
chronic pain [1]. 

As trauma seems to increase central sensitization [6], psychosocial 
factors such as childhood traumas play a crucial role in developing and 
maintaining chronic pain [9,10]. Similarly, patients suffering from 
chronic pain with a history of trauma seem to experience more severe 
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symptoms and pain interference [6,11]. Although >50% of all post- 
traumatic stress disorder (PTSD) patients report pain as a leading 
symptom, and approximately 15% of all patients with chronic pain meet 
PTSD criteria, the relationship between PTSD and pain is poorly un
derstood [12–15]. A recent meta-analysis showed inconsistent associa
tions of different trauma experiences and pain thresholds among 
patients with PTSD, suggesting that the type of trauma may affect pain 
thresholds differentially [15], which may also apply to patients with 
chronic pain. 

To our knowledge, the study by Studer et al. [16] was the first to 
systematically investigate associations of enhanced pain sensitivity with 
different past and current psychosocial stressors. Studer et al. [16] 
focused on patients with somatoform pain disorders (ICD-10, F45.41) 
and thereby compared the predictive value of the following stressors on 
pain sensitivity: potentially life-threatening accidents, war experiences, 
adverse childhood experiences, relationship problems, and a certified 
inability to work. 

Studer et al. [16] found that age, war experiences, and a certified 
inability to work predicted higher pain sensitivity within the investigated 
group of chronic pain patients with somatoform pain disorders. The 
biological association between older age and higher pain sensitivity is in 
line with previous research, showing that older individuals seem more 
sensitive to mechanically evoked pain than younger individuals [17,18]. 
Although it has been shown that traumatic experiences, as well as adverse 
childhood experiences (ACE), seem to impact pain sensitivity [12,15,19], 
Studer et al. [16] were unable to show any other significant associations 
of enhanced pain sensitivity with other psychosocial stressors within 
their sample of pain patients with somatoform pain disorders. 

To consolidate previous findings on the relationships between 
increased pain sensitivity and psychosocial stressors, we aimed to 
replicate Studer et al.’s [16] findings using a new and larger sample of 
inpatients with analog chronic pain disorders at the same site. Since the 
terminology has changed with ICD-11, inpatients with chronic primary 
pain were considered for this study. The identical psychosocial stressors 
were considered to investigate the association of enhanced pain sensi
tivity with stressors, i.e., potentially life-threatening accidents, war expe
riences, relationship problems, a certified inability to work, as well as adverse 
childhood experiences. 

Since the category of chronic primary pain (ICD-11) subsumes many 
of the so-called central sensitivity pain disorders [20–22], we hypothe
sized a priori increased pain sensitivity values compared to reference 
values of a healthy norm or patients with chronic secondary pain. Based 
on the findings of Studer et al. [16] and previous findings showing 
higher levels of pain sensitivity for survivors of traumatic experiences 
with chronic pain [19], we assumed war experiences to be a risk factor for 
developing and maintaining a higher pain sensitivity. Moreover, we 
hypothesized, in line with the findings of Studer et al. [16], that age and 
a certified inability to work predict higher pain sensitivity in a sample of 
inpatients with chronic primary pain. 

2. Methods 

2.1. Sample 

The sample consisted of 460 patients with chronic primary pain 
receiving inpatient care in the same tertiary psychosomatic university 
clinic in which Studer et al. [16] had recruited their sample. We 
included patients who fulfilled the criteria for chronic primary pain 
(MG30.0) according to the International Classification of Diseases (ICD- 
11) [23], were aged 18 or older with sufficient German-language pro
ficiency, and provided written consent to the collection and further use 
of their data. 

2.2. Ethics statement 

The Ethics Committee of the Canton of Bern approved the study 

(project ID 2018–00493, ID 2021–02214), and we complied with the 
Declaration of Helsinki. All patients were informed about how their data 
will be used for research and provided their written consent to 
participate. 

2.3. Procedures 

All inpatients with chronic primary pain admitted between 2017 and 
2021 completed an assessment at intake for the interdisciplinary pain 
treatment program. We assessed identical sociodemographic and clin
ical characteristics, potential psychosocial stressors, and pain sensitivity 
as Studer and colleagues [16]. 

2.4. Measures 

2.4.1. Pain provocation test 
A standardized pain provocation test, type peg algometry (Algopeg), 

was used to assess pain sensitivity at both middle fingers and earlobes. 
Peg algometry has been shown to be a non-inferior method of diag
nosing allodynia and hyperalgesia and has been validated in clinical 
samples by comparing it to an electronic pressure algometer [1,24]. To 
apply mechanical pressure, standardized pegs of polypropylene and 
nickel (18 × 100 mm) set to a clamping force of 10 Newton at an 
extension of 5 mm were used. The test was conducted on both middle 
fingers and both earlobes of each patient. Sex- and age-adjusted 
percentile curves of healthy subjects exist to assess individual values 
[17]. Patients usually perceive pressure on the middle fingers as below 
or just at the pain threshold, indicating when pressure turns into a 
painful sensation [1,25]. At the earlobe, pressure is generally judged to 
be clearly above the pain threshold, measuring the ability to endure and 
tolerate pain [1,25]. The clamp was applied to the middle finger on the 
nail bed without touching the nail fold and to the earlobe in the central 
tissue without touching the ear cartilage. After 10 s (10s) of clamping, 
patients were asked to describe pain intensity on a numerical rating 
scale (NRS) ranging from 0 to 10 in 0.5 increments (0 = no pain,10 =
worst pain imaginable). If patients could not endure the duration of 10s, 
the test was noted as prematurely terminated and rated “10”. 

2.4.2. Interview to assess psychosocial stressors 
Clinicians (physicians or psychologists) assessed psychosocial 

stressors during a semi-structured interview at intake. The assessed 
psychosocial stressors were potentially life-threatening accidents, direct 
or indirect (e.g., family members) war experiences, relationship problems 
(e.g., domestic violence or abuse), a certified inability to work, and adverse 
childhood experiences. They were rated as a “1′′ if patients reported these 
stressors or a “0′′ if they did not. 

2.4.3. Questionnaire to assess adverse childhood experiences 
For assessing adverse childhood experiences, clinicians also used the 

German version of the Adverse Childhood Experiences (ACE–D) ques
tionnaire at intake [26], which contains ten items regarding abuse, 
neglect, and other adverse experiences before the 18th birthday. The 
individual ACEs were rated either as a “1′′ if patients reported these 
stressors or a “0′′ if they did not. The single ACEs can be summarized in a 
total score. 

2.4.4. Assessing an illness-related inability to work 
In Switzerland, physicians can certify a partial or complete inability to 

work by indicating the percentage to which patients are currently unable 
to carry out the work that was required in their previous employment 
due to pain conditions or risks of those conditions deteriorating further. 
Therefore, a five point-Likert scale was used to assess illness-related 
inability to work, ranging from 0 = no inability to work (0%) to 4 =
complete inability to work (100%, where each level corresponds to a 
25% difference in the inability to work). 
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2.4.5. Sociodemographic and clinical characteristics 
Age, sex, citizenship, marital status, pain duration, and average pain 

intensity were measured as sociodemographic and clinical 
characteristics. 

2.5. Statistical analyses 

We used IBM SPSS Statistics (version 27) and RStudio (version 
2021.09.2 + 382) to analyze the data [27,28]. First, we performed 
descriptive analyses for sociodemographic and clinical characteristics, i. 
e., pain sensitivity and psychosocial stressors. Spearman correlations 
were used to investigate the relationship of peg algometry values with 
psychosocial stressors, age, sex, pain intensity, and pain duration. We set 
the significance level at α = 0.05 (two-tailed). 

Structural equation modeling was used to investigate the relation
ship between pain sensitivity and psychosocial stressors. Due to a likely 
high correlation of the peg algometry scores of the middle fingers and 
earlobes, we assumed that they both measure a shared latent construct. 
Therefore, the model consisted of pain sensitivity as a latent (endoge
nous) variable, combining the manifest indicators of pain sensitivity 
measured on both fingers and earlobes. The model’s manifest (endoge
nous) psychosocial stressors were life-threatening accidents, relationship 
problems, a certified inability to work, and war experiences. Adverse child
hood experiences as a latent variable combined the 10 manifest variables 
regarding abuse, neglect, and other adverse experiences before the 18th 
birthday. Age and sex were included as control variables since older 
individuals and females tend to have higher pain sensitivity scores than 
younger individuals and males [29,30]. Moreover, pain intensity and 
pain duration were included as control variables, due to the significant 
correlations with peg algometry values. While Studer et al. [16] used the 
maximum likelihood estimation method for their analyses, we decided 
to use the diagonally weighted least squares estimation method to ac
count for the categorical variables in the model. 

Regarding structural equation structures, the literature recommends 
a minimum sample size of 100 individuals, although samples of N ≥ 200 
are more appropriate [31–33]. Other recommendations relate the sam
ple size to the complexity of the model and therefore recommend a 
sample size derived from the eq. 5 * t, where t represents the number of 
parameters to be estimated [31]. Since 63 parameters are estimated for 
the present structural equation models, a sample size of 315 individuals 
would be desirable, so the current study’s sample size can be regarded as 
sufficient. 

The model quality was interpreted based on different quality criteria 
by Moosbrugger and Kelava [34]. The χ2 test, the Root Mean Square 
Error of Approximation (RMSEA), and the Standardized Root Mean 
Square Residual (SRMR) were used to interpret the model fit. We 
considered an acceptable model fit for values for RMSEA less than or 
equal to 0.08 and SRMR less than or equal to 0.10 [34]. Model fits with 
an RMSEA or SRMR less than or equal to 0.05 were described as good 
[34]. 

3. Results 

3.1. Sociodemographic and clinical characteristics 

We summarized sociodemographic and clinical characteristics in 
Table 1. On average, patients were 48 years old. The sample mainly 
consisted of female patients who were married or in a permanent rela
tionship. The majority of patients were either native or naturalized 
Swiss. Over 40 % of all patients had suffered from a pain period for 1–5 
years, and about one-third for more than ten years. Furthermore, pa
tients indicated an average pain intensity of 5.5 (SD = 1.7) on an NRS of 
0–10. Table 2 summarizes descriptive statistics of psychosocial stressors. 
More than two-thirds of the patients reported a partial or complete pain- 
related, medically certified inability to work. Comparable to the sample of 
Studer et al. [16], patients reported, on average, 1–2 adverse childhood 

experiences (M = 1.60, SD = 2.06). 37.8% of all inpatients reported more 
than one adverse childhood experience. 12–14% of all inpatients re
ported potentially life-threatening accidents, war experiences and/or rela
tionship problems. 

3.2. Pain sensitivity 

Table 3 shows descriptive statistics of pain sensitivity of inpatients 
with chronic primary pain and its comparison with Studer et al.`s sample 
[16], a sample of healthy participants [17], and a sample of patients 
with nociceptive (chronic secondary) pain [25]. Studer et al.`s sample 
[16] consisted of 166 patients with somatoform pain disorders. Patients 
were on average 46 years old, and 55.4% of them were female [16]. The 
mean age of the healthy norm sample was 51 years, and consisted of 648 
pain-free participants; 53.5% were female [17]. The sample of 53 

Table 1 
Sociodemographic and clinical characteristics.     

Range 

Age – M (SD) 47.5 (12.9) 18–81 
Sex – N (%)    

female 285 (62.0)  
male 175 (38.0)  

Citizenship – N (%)    
Native Swiss 273 (59.3)  
Naturalized Swiss 73 (15.9)  
Other nationality 114 (24.8)  

Marital status – N (%)    
In a relationship 44 (9.6)  
Married 224 (48.7)  
Divorced / separated 97 (21.1)  
Widowed 15 (3.3)  
Single 80 (17.3)  

Pain duration – N (%)    
0–3 months 7 (1.5)  
4–6 months 20 (4.3)  
7–11 months 18 (3.9)  
1–5 years 194 (42.2)  
6–10 years 70 (15.2)  
>10 years 151 (32.8)  

Pain intensity – M (SD) 5.5 (1.7)  

Notes: N = 460. Due to the absence of war in Switzerland, native and naturalized 
Swiss were differentiated. The category 0–3 months only included patients with 
pain lasting at least three but less than four months. 
Abbreviations: M = mean; SD = standard deviation; N = number of patients. 

Table 2 
Descriptive statistics of psychosocial stressors.  

Psychosocial stressors– N (%)   

Inability to work   
0% 164 (35.7) 
≤ 25% 5 (1.1) 
≤ 50% 25 (5.4) 
≤75% 22 (4.8) 
≤100% 244 (53.0) 

Adverse childhood experiences   
Emotional abuse 62 (13.5) 
Physical abuse 120 (26.1) 
Sexual abuse 85 (18.5) 
Domestic violence 92 (20.0) 
Household with substance abuse 25 (5.4) 
Parent with mental health condition 51 (11.1) 
Member of household incarcerated 75 (16.3) 
Emotional neglect 4 (0.9) 
Physical neglect 169 (36.7) 
Parental abandonment through separation or divorce 53 (11.5) 

Potentially life-threatening accidents 57 (12.4) 
War experiences 65 (14.1) 
Relationship problems 64 (13.9) 

Notes: N = 460. 
Abbreviations: N = number of patients. 
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patients with nociceptive pain (chronic secondary pain) showed a mean 
age of 55 years and consisted of 32.1% females [25]. The average pain 
sensitivity on both middle fingers and earlobes was similar to the values 
of Studer et al. [16]. Similar to the original study, patients with chronic 
primary pain showed clearly heightened pain sensitivity values 
compared to samples with healthy participants and patients with noci
ceptive pain [17,25]. 

3.3. Correlation analysis and sex differences 

We calculated Spearman correlations (Table 4) to investigate the 
associations between psychosocial stressors and pain sensitivity. Only 
war experiences correlated significantly (r(458) = 0.17, p < .001) with 
both peg algometry scores measured at the earlobes. None of the other 
psychosocial stressors correlated significantly with the peg algometry 

scores measured at the middle fingers and the earlobes. Age correlated 
significantly with the peg algometry scores for the middle fingers (right: 
r(458) = 0.16, p < .001; left: r(458) = 0.14, p = .002) and left earlobe (r 
(458) = 0.11, p = .024). Similarly, sex correlated significantly with the 
peg algometry scores for the middle fingers (r(458) = − 0.18, p < .001) 
and left earlobe (r(458) = − 0.11, p = .021). Average pain intensity 
correlated significantly with both peg algometry scores for middle fin
gers (right: r(458) = 0.26, p < .001; left: r(458) = 0.24, p < .001) and 
earlobes (right: r(458) = 0.29, p < .001; left: r(458) = 0.32, p < .001). 
Pain duration correlated only significantly with peg algometry scores for 
earlobes (right: r(458) = 0.11, p = .021; left: r(458) = 0.11, p = .025). 
This indicates that older and female patients, as well as patients with 
higher pain intensity and longer pain duration show higher pain 
sensitivity. 

Sex differences regarding pain sensitivity are summarized in Table 5. 
Females had significantly higher pain sensitivity scores in the left and 
right middle fingers as well as in the left earlobe than males. Therefore, 
we included age, sex, pain intensity, and pain duration as control vari
ables in the structural equation model. 

3.4. Prediction of pain sensitivity by psychosocial stressors 

We summarize the model predictions of pain sensitivity by psycho
social stressors in Fig. 1. The fit of the defined model can be considered 
as acceptable to good, with χ2(190) = 294.1 (p < .001), RMSEA = 0.035, 
and SRMR = 0.053. The control variable of age with 0.138 (SE = 0.01, p 
= .001) was a significant predictor of higher pain sensitivity. Further
more, the control variable (female) sex predicted higher pain sensitivity 
significantly with − 0.186 (SE = 0.17, p < .001). Moreover, the control 
variable pain intensity was the strongest predictor of higher pain sensi
tivity with 0.364 (SE = 0.06, p < .001). War experiences 0.160 (SE =
0.23, p < .001) and relationship problems 0.096 (SE = 0.23, p = .014) 
were the only psychosocial stressors predicting higher pain sensitivity 
within the investigated group of patients with chronic primary pain. 
Pain duration (p = .138), potentially life-threatening accidents (p = .873), 
an inability to work (p = .817), and adverse childhood experiences (p =
.535) were not significantly associated with pain sensitivity among this 
sample of patients with chronic primary pain. 

4. Discussion 

We aimed to replicate the findings of Studer et al. [16] regarding the 
association between enhanced pain sensitivity and various psychosocial 
stressors among patients with chronic primary pain. 

Analogous to the patient population studied by Studer et al. [16], our 
sample of patients with chronic primary pain is a priori characterized by 
increased pain sensitivity at all examined body sites compared to 
healthy individuals and patients with nociceptive pain [17,25]. The 
algometry values of patients with chronic primary pain were very 
similar to those in the original study and other patient samples with 
somatoform pain [1,16,25], which underlines the robustness of the 

Table 3 
Descriptive statistics of pain sensitivity and comparison with samples of a 
healthy norm and samples of chronic secondary pain on a numerical rating scale 
(NRS) ranging from 0 to 10 (0 = no pain,10 = worst pain imaginable).    

Pain Sensitivity  

N M SD Median 

Inpatients with chronic primary pain 460    
Peg algometry right middle finger  3.2 (2.9) 2.5 
Peg algometry left middle finger  3.3 (2.8) 3.0 
Peg algometry right earlobe  7.3 (2.9) 8.0 
Peg algometry left earlobe  7.2 (3.0) 8.0 

Inpatients with somatoform pain [16] 166    
Peg algometry middle finger  3.1 (2.5)  
Peg algometry earlobe  7.0 (2.6)  

Healthy norm [17] 648    
Peg algometry middle finger    1.0–1.5 
Peg algometry earlobe    5.5–6.0 

Patients with nociceptive pain [25] 53    
Peg algometry middle finger  1.7 1.0  
Peg algometry earlobe  4.2 1.6  

Abbreviations: M = mean; SD = standard deviation, N = number of patients. 

Table 4 
Spearman correlations of study variables.   

Peg 
algometry 
right middle 
finger 

Peg 
algometry 
left middle 
finger 

Peg 
algometry 
right earlobe 

Peg 
algometry 
left earlobe 

Peg Algometry 
right middle 
finger 

–    

Peg Algometry 
left middle 
finger 

0.827*** –   

Peg Algometry 
right earlobe 

0.529*** 0.466*** –  

Peg Algometry 
left earlobe 

0.503*** 0.541*** 0.804*** – 

Adverse 
childhood 
experiences 
sum score 

− 0.037 0.007 − 0.043 0.002 

Potentially life- 
threatening 
accidents 

0.021 − 0.045 0.046 − 0.001 

War experiences 0.090 0.057 0.166*** 0.168*** 
Relationship 

problems 0.068 0.062 0.083 0.086 

Inability to work 0.011 − 0.010 − 0.021 − 0.041 
Age 0.158*** 0.142** 0.073 0.106* 
Sex − 0.179*** − 0.178*** − 0.087 − 0.108* 
Average pain 

intensity 
0.260*** 0.236*** 0.294*** 0.319*** 

Pain duration 0.058 0.076 0.107* 0.105* 

Notes: *p < .05, **p < .01, ***p < .001. 

Table 5 
Number of patients, mean, standard deviation, and effect size of sex differences.   

Females 
N = 285 

Males 
N = 175    

M SD M SD t d 

Peg algometry right middle 
finger 

3.60 2.96 2.58 2.59 3.78*** 0.363 

Peg algometry left middle 
finger 3.70 2.90 2.67 2.52 3.88*** 0.373 

Peg algometry right earlobe 7.48 2.84 7.01 2.94 1.73 0.166 
Peg algometry left earlobe 7.41 2.88 6.74 3.07 2.34*** 0.225 

Notes: *p < .05, **p < .01, ***p < .001. 
Abbreviations: N = number of patients; M = mean; SD = standard deviation; t = t 
value; d = Cohen’s d. 
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hypersensitivity data. This result shows once again that hypersensitivity 
is a key mechanism that explains how pain disorders without explicable 
tissue damage can be understood [22]. 

Correlation analyses showed significant associations of higher pain 
sensitivity with older age, female sex, higher pain intensity, and longer 
pain duration, which aligns with previous research [35–37]. Interest
ingly, potentially life-threatening accidents, relationship problems, inability 
to work, and adverse childhood experiences did not correlate significantly 
with pain sensitivity. War experiences was the only psychosocial stressor 
that correlated significantly with pain sensitivity (when measured on the 
earlobes), although the correlation was small. Studer et al. [16] reported 
similar correlations in a similar sample of patients with somatoform 
pain. Lower variance due to the homogeneity of the sample and 
assessment of most psychosocial stressors as dichotomous variables 
might explain small and non-significant correlations in the current 
study. 

Regarding the predictive value of specific stressors for increased pain 
sensitivity, structural equation modeling confirmed that the psychoso
cial stressors of war experiences and relationship problems were cross- 
sectionally associated with higher pain sensitivity above and beyond 
the control variables of age, sex and pain intensity. Therefore, Studer 
et al.’s [16] findings could be partially replicated. 

Studer and colleagues [16] had found that a certified inability to work 
predicted higher pain sensitivity, which we could not replicate in our 
sample. In the current sample, the majority of patients with chronic 
primary pain were “completely” unable to work (100%), whereas most 
patients in the study by Studer et al. [16] were able to work part-time. 
Given that in our sample, an inability to work often coincided with the 
duration of pain, it can likely be considered both, a psychosocial 
stressor, as well as a consequence of suffering from chronic pain. 

Like Studer et al. [16], neither life-threatening accidents nor adverse 

childhood experiences predicted higher pain sensitivity among patients 
with chronic primary pain. Whereas previous research has shown that 
traumatic experiences as well as adverse childhood experiences (ACE) 
seemed to impact pain sensitivity [12,19], it is important to note that 
non-significant associations between pain sensitivity and other psy
chosocial stressors in our sample do not mean that these stressors are 
irrelevant for the experience of pain in general. It rather suggests that 
those psychosocial stressors do not explain increased pain sensitivity 
among patients with chronic primary pain. 

However, in the cross-sectional comparison of a generally increased 
pain perception (of chronic primary pain), the psychosocial stressors war 
experiences and relationship problems seemed particularly noteworthy. 
The current reality of war in Eastern Europe testifies to immeasurable 
misery, so it is intuitively understandable that this enormous stressor 
influences everything, including individual pain perception. Similarly, 
the assessed relationship problems might also encompass domestic 
abuse in the sense of controlling, coercive, threatening behavior, 
violence, or abuse in a relationship, likely causing tremendous distress 
and suffering [8,38]. In support of this reasoning, both war experiences 
and relationship problems in the sense of domestic abuse and violence 
have been shown to lead to a severe dysregulation of the HPA axis, being 
also evident in PTSD and being associated with higher pain sensitivity 
[15,39]. 

In sum, these reported findings underscore the importance of 
assessing potential psychosocial stressors, traumas, and related symp
toms, such as the ones associated with war experiences and relationship 
problems, when treating patients with chronic primary pain. Further
more, since both war experiences and relationship problems might put 
individuals at risk for developing PTSD and might increase central 
sensitization, it is vital to identify PTSD symptoms as early as possible to 
treat patients with chronic pain more effectively. 

Fig. 1. Model predictions of pain sensitivity by psychosocial stressors. 
Notes: Illustration of the structural equation model with standardized effects (β) of the manifest and latent independent variables (left) and manifest indicators of pain 
sensitivity (right). Black arrows indicate statistically significant effects (* p < .05, ** p < .01, *** p < .001). Model fit: χ2(190) = 294.1 (p < .001), RMSEA = 0.035, 
SRMR = 0.053. 
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5. Strengths, limitations and future research 

Besides partially replicating Studer et al.’s [16] findings with a new 
and larger sample from the same site, several limitations need to be 
addressed. As consent was required to analyze the data of inpatients 
with chronic primary pain, this study may not be representative of all 
inpatients and chronic pain patients in general. Future studies might 
benefit from further differentiating between the various primary chronic 
pain diagnoses. Moreover, memory bias or general response effects may 
have contributed to the self-report of psychosocial stressors [40]. 
Similarly, it is unclear whether reported abuse or neglect (e.g., physical) 
goes along with other adverse childhood experiences (e.g., emotional 
abuse or neglect), possibly leading to inconsistent data concerning the 
ACE. 

Furthermore, expectancy effects may have influenced the semi- 
quantitative, subjective assessment of pain sensitivity. In such cases, a 
lowered pain threshold may not necessarily result from a peripherally 
lowered pain threshold but could also be explained by negative expec
tations (e.g., a nocebo effect) [41]. Future longitudinal studies are 
needed to further examine potential causal relationships between psy
chosocial stressors and pain sensitivity. Moreover, it would be inter
esting if the other psychosocial stressors would become significant in 
samples, including patients with chronic secondary pain, which would 
increase the variance in pain sensitivity. Because relationship problems 
have been newly identified as an additional psychosocial stressor pre
dicting pain sensitivity, replication is needed to substantiate the results 
of this work. 

6. Conclusions 

Our study confirms that patients with chronic primary pain are 
characterized by increased pain sensitivity. Furthermore, we found that, 
beyond the aspects of age, sex, and pain intensity, the psychosocial 
stressors of war experiences and relationship problems cross-sectionally 
predicted increased pain sensitivity, highlighting the importance of 
identifying and treating potential traumas among patients with primary 
chronic pain. 
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E. Marti, M.-L.G. Ferrari, Algometry with a clothes peg compared to an electronic 
pressure algometer: a randomized cross-sectional study in pain patients, BMC 
Musculoskelet. Disord. 12 (2011) 174, https://doi.org/10.1186/1471-2474-12- 
174. 

[2] C.J. Woolf, Central sensitization: uncovering the relation between pain and 
plasticity, Anesthesiology. 106 (2007) 864–867, https://doi.org/10.1097/01. 
anes.0000264769.87038.55. 

[3] C.J. Woolf, Central sensitization: implications for the diagnosis and treatment of 
pain, Pain. 152 (2011) S2–S15, https://doi.org/10.1016/j.pain.2010.09.030. 

[4] A. Latremoliere, C.J. Woolf, Central sensitization: a generator of pain 
hypersensitivity by central neural plasticity, J. Pain 10 (2009) 895–926, https:// 
doi.org/10.1016/j.jpain.2009.06.012. 

[5] A. Louw, J. Nijs, E.J. Puentedura, A clinical perspective on a pain neuroscience 
education approach to manual therapy, J. Man. Manip. Ther. 25 (2017) 160–168, 
https://doi.org/10.1080/10669817.2017.1323699. 

[6] L.C. McKernan, B.N. Johnson, L.J. Crofford, M.A. Lumley, S. Bruehl, J.S. Cheavens, 
Posttraumatic stress symptoms mediate the effects of trauma exposure on clinical 
indicators of central sensitization in patients with chronic pain, Clin. J. Pain 35 
(2019) 385–393, https://doi.org/10.1097/AJP.0000000000000689. 

[7] E.M. Jennings, B.N. Okine, M. Roche, D.P. Finn, Stress-induced hyperalgesia, Prog. 
Neurobiol. 121 (2014) 1–18, https://doi.org/10.1016/j.pneurobio.2014.06.003. 

[8] J.S. Chandan, D. Keerthy, K.M. Gokhale, C. Bradbury-Jones, K. Raza, 
S. Bandyopadhyay, J. Taylor, K. Nirantharakumar, The association between 
exposure to domestic abuse in women and the development of syndromes 
indicating central nervous system sensitization: a retrospective cohort study using 
UK primary care records, Eur. J. Pain 25 (2021) 1283–1291, https://doi.org/ 
10.1002/ejp.1750. 

[9] R.R. Edwards, R.H. Dworkin, M.D. Sullivan, D.C. Turk, A.D. Wasan, The role of 
psychosocial processes in the development and maintenance of chronic pain, 
J. Pain 17 (2016) T70–T92, https://doi.org/10.1016/j.jpain.2016.01.001. 

[10] S.M. Meints, R.R. Edwards, Evaluating psychosocial contributions to chronic pain 
outcomes, Prog. Neuro-Psychopharmacol. Biol. Psychiatry 87 (2018) 168–182, 
https://doi.org/10.1016/j.pnpbp.2018.01.017. 

[11] A.L. Nicol, C.B. Sieberg, D.J. Clauw, A.L. Hassett, S.E. Moser, C.M. Brummett, The 
association between a history of lifetime traumatic events and pain severity, 
physical function, and affective distress in patients with chronic pain, J. Pain 17 
(2016) 1334–1348, https://doi.org/10.1016/j.jpain.2016.09.003. 

[12] U.T. Egle, N. Egloff, R. von Känel, Stressinduzierte Hyperalgesie (SIH) als Folge von 
emotionaler Deprivation und psychischer Traumatisierung in der Kindheit: 
Konsequenzen für die Schmerztherapie, Schmerz. 30 (2016) 526–536, https://doi. 
org/10.1007/s00482-016-0107-8. 

[13] N. Bischoff, N. Morina, N. Egloff, Chronischer Schmerz bei Traumatisierung, PiD - 
Psychother. Im Dialog. 17 (2016) 69–72, https://doi.org/10.1055/s-0042-116706. 

[14] B. Kreutzkamp, Chronische Schmerzen oft von PTBS begleitet, Schmerzmedizin. 34 
(2018) 15, https://doi.org/10.1007/s00940-018-0842-2. 

[15] J. Tesarz, D. Baumeister, T.E. Andersen, H.B. Vaegter, Pain perception and 
processing in individuals with posttraumatic stress disorder: a systematic review 
with meta-analysis, PAIN Rep. 5 (2020), e849, https://doi.org/10.1097/ 
PR9.0000000000000849. 

[16] M. Studer, J.A. Stewart, N. Egloff, E. Zürcher, R. von Känel, J. Brodbeck, M. grosse 
Holtforth, Psychosoziale Stressoren und Schmerzempfindlichkeit bei chronischer 
Schmerzstörung mit somatischen und psychischen Faktoren (F45.41), Schmerz 31 
(2016) 40–46, https://doi.org/10.1007/s00482-016-0159-9. 
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