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Abstract: Childhood adversity has frequently been related to a wide range of psychosomatic 

complaints in adulthood. The present study examined the relationship between different forms 

of childhood adversity and laboratory measures of pain. Heat pain tolerance and perceived heat 

pain intensity were measured in a community-based sample of 62 women (aged 20–64 years). 

Participants completed the Childhood Trauma Questionnaire (CTQ), which assesses five forms 

of childhood adversity: physical abuse, sexual abuse, emotional abuse, physical neglect, and 

emotional neglect. Somatic symptoms, depressive symptoms, and pain catastrophizing were 

assessed as potential mediators. Bivariate analyses indicated that emotional abuse but no 

other forms of childhood adversity were significantly related to decreased heat pain tolerance 

(r=-0.27; P,0.05). Accordingly, multiple regression analyses revealed that only emotional 

abuse was a significant predictor of heat pain tolerance (β=-0.62; P=0.034) when entering all 

CTQ subscales simultaneously. Although emotional abuse was also related to somatic symptoms, 

depressive symptoms, and pain catastrophizing, none of these variables mediated the relation-

ship between childhood adversity and laboratory pain (P.0.1). No significant associations were 

found between any forms of childhood adversity and heat pain intensity. Our findings indicate 

that the severity of emotional childhood abuse is associated with decreased pain tolerance, an 

affective component of pain, but not with heat pain intensity, which has been described as a 

sensory component of pain.

Keywords: childhood adversity, emotional abuse, pain tolerance, pain intensity, somatic 

symptoms

Introduction
Adverse childhood experiences have been linked to the development of various 

physical and mental health problems in adulthood. Such negative health outcomes 

include conditions accompanied by distressing somatic symptoms such as somatiza-

tion disorder, chronic pain, conversion disorder, functional somatic syndromes, and 

hypochondriasis.1–6 One possible explanation for the association between adverse 

childhood experiences and somatic complaints might be that early life stressors 

affect biological pathways which amplify the perception of bodily signals.3 For 

example, adverse childhood experiences have been related to a dysregulation of 

the hypothalamic–pituitary–adrenal axis7,8 and inflammatory immune alterations,9,10 

features which have also been associated with somatic complaints and increased pain 

perception, respectively.11

If adverse childhood experiences lead to an amplification of the perception of bodily 

signals, subjects with more adverse childhood experiences should be characterized by 

an increased sensitivity to laboratory-induced pain. However, little research has been 

done on this issue, and findings have been mixed. One study examined pain perception 
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in female patients with painful gastrointestinal disorders with 

and without a history of sexual/physical abuse. Compared to 

non-abused patients, abused patients had significantly lower 

pressure pain thresholds and lower cognitive standards for 

judging stimuli as noxious.12 In another study, including 

women with irritable bowel syndrome and healthy controls 

with and without a history of sexual abuse, no abuse-related 

differences emerged for the perception of pain induced by 

rectal distension.13 Finally, a study examining healthy young 

women and men found no differences for thermal or isch-

emic pain tolerance between participants with and without a 

self-reported history of sexual or physical abuse. However, 

women with a positive history of abuse showed significantly 

decreased sensitivity to experimentally induced pain com-

pared to women with no childhood abuse history. There were 

no abuse-related group differences for men.14

So far, the most commonly studied forms of childhood 

adversity have been sexual and physical abuse. However, 

assessing other types of adversity may be important to fully 

understand the relationship between adverse childhood expe-

riences and pain perception in adulthood. The present study 

aims to extend the existing findings on childhood adversities 

and pain by examining the association between five different 

forms of childhood adversity and two components of pain: 

an affective component of pain (ie, heat pain tolerance) 

and a sensory component of pain (ie, heat pain intensity). 

Since childhood adversity has been linked with depressive 

mood, somatic symptoms, and pain catastrophizing,1–5,15,16 

and these variables in turn have been linked to altered pain 

perception,17–20 we further examined whether they mediate the 

association between childhood adversity, pain tolerance and 

pain intensity. We firstly hypothesized that more exposure to 

childhood adversity would be associated with experiencing 

more pain (ie, decreased tolerance and increased sensitivity 

to laboratory heat pain). We further hypothesized that these 

associations would be mediated by the severity of depressive 

symptoms, somatic symptoms, and/or pain catastrophizing.

Methods
Participants
Sample characteristics are shown in Table 1. Participants 

were a nonclinical sample of 62 women (aged 20–64 years) 

recruited from the general population via advertisements, 

leaflets, and press releases in local newspapers. There were no 

specific inclusion criteria except female sex and age between 

18 and 65 years. We only included women since a number 

of recommendations suggest investigating female samples 

because of the greater prevalence of pain conditions in women 

and because of differences in pain processing between men 

and women. Furthermore, interaction effects of experimenter 

sex and participant sex should be avoided.21–23 The study was 

conducted between April and June 2012. It was approved by 

the ethics committee of the Philipps University of Marburg 

(Marburg, Germany). Before participation and giving of 

informed consent, telephone screenings were conducted using 

a standardized checklist to control for the following exclusion 

criteria: neurological disease (eg, epilepsy, multiple sclerosis, 

dementia, neuropathy), metabolic disorders (eg, diabetes), 

any organic illnesses with a significant impact on pain percep-

tion (eg, Raynaud’s phenomenon, irritable bowel syndrome, 

interstitial cystitis, fibromyalgia), cardiovascular disease, 

psychotic symptoms, and alcohol and/or drug abuse.

Childhood adversity
Exposure to childhood adversity was assessed using the 

German version of the Childhood Trauma Questionnaire 

(CTQ)-Short Form.24 This self-report questionnaire measures 

five forms of childhood adversity including emotional, physi-

cal, and sexual abuse as well as emotional and physical neglect. 

Each subscale consists of five items, rated on a five-point 

Likert scale from 1 (never true) to 5 (very often true). The CTQ 

subscale scores range from 5 to 25 and the total score ranges 

Table 1 Sample characteristics (N=62)

Variable Mean (SD)

Age (years) 34.4 (12.2)
Body mass index (kg/m²) 23.2 (4.9)
Menstrual cycle phase, n (%)

Menstruation phase 12 (19.4)
Follicular phase 1 (1.6)
Ovulation phase 10 (16.1)
Luteal phase 12 (19.4)
Premenstrual phase 12 (19.4)
Menopause 13 (21.0)

Depressive symptoms (PHQ-9, 0–27) 5.3 (4.0)
Somatic symptoms (PHQ-15, 0–30) 6.3 (4.0)
Pain catastrophizing (PCS, 0–52) 25.7 (9.3)
CTQ total score (25–125) 40.2 (16.4)

Emotional abuse (5–25) 9.7 (5.0)
Physical abuse (5–25) 6.4 (3.4)
Sexual abuse (5–25) 6.5 (4.2)
Emotional neglect (5–25) 11.0 (4.9)
Physical neglect (5–25) 6.7 (2.4)

Heat pain tolerance (°C) 46.4 (2.3)
Heat pain intensity (VAS) 6.2 (2.0)

Notes: All values are shown as mean (SD), except for menstrual cycle phase, which 
is n (%). Values in parentheses indicate the range of the total scores.
Abbreviations: CTQ, Childhood Trauma Questionnaire; PCS, Pain Catastrophizing 
Scale; PHQ-9, nine-item depression subscale of the Patient Health Questionnaire; 
PHQ-15, 15-item somatic symptom subscale of the Patient Health Questionnaire; 
SD, standard deviation; VAS, visual analog scale.
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from 25 to 125. Similar to the American original,25 the German 

CTQ version has been proved to be a reliable and valid tool for 

the retrospective assessment of child maltreatment.26,27

Depressive symptoms
Depressive symptoms were assessed using the German ver-

sion of the nine-item depression subscale of the Patient Health 

Questionnaire (PHQ-9).28 This self-administered depression 

module scores each of the nine Diagnostic and Statistical Man-

ual of Mental Disorders, Fifth Edition (DSM-5) criteria29 of 

depression from 0 (not at all) to 3 (nearly every day). The total  

score for the nine items ranges from 0 to 27 (0–4= minimal; 

5–14= mild; 15–19= moderate; 20–27= severe depression). 

The German version of the PHQ-9 is considered to be a reli-

able and valid measure of depressive symptom severity.28

Somatic symptoms
Participants completed the somatic symptom subscale of the 

Patient Health Questionnaire (PHQ-15), a 15-item self-report 

questionnaire covering the most prevalent symptoms of 

DSM-5 somatic symptom disorder. Subjects are asked to rate 

the severity of 13 different symptoms from 0 (not bothered at 

all) to 2 (bothered a lot). Two additional physical symptoms 

(feeling tired or having little energy, trouble sleeping) are 

contained in the PHQ-9. Thus, the total score ranges from  

0 to 30 (0–4= minimal; 5–9= low; 10–14= medium; 15–30= 

high somatic symptom severity). The PHQ-15 is considered a 

reliable and valid instrument for measuring somatic symptom 

severity30,31 and was strongly associated with functional 

impairment, disability, and health care use.32

Pain catastrophizing
Participants completed the German version of the Pain 

Catastrophizing Scale (PCS)33 in order to assess the extent of 

catastrophizing thoughts, feelings, and behaviors when they 

are in pain. The PCS is a 13-item self-report questionnaire 

with a five-point Likert-style response scale ranging from 0 

(strongly disagree) to 4 (strongly agree). Total scores range 

from 0 to 52 (30= 75th percentile, clinically relevant level 

of catastrophizing). The psychometric properties of the Ger-

man version of the PCS were comparable to those reported 

in previous studies for the original English version.34

Laboratory pain measures
Individuals’ heat pain tolerance was determined using thermal 

stimuli between 32°C and 52°C. Stimuli were delivered to the 

nondominant forearm via a 3×3 cm Peltier-based thermode 

(TSA II: Thermal Sensory Analyzer; Medoc Ltd, Israel).  

Heat stimulation started at 32°C and rose with a slope of 

0.5°C per second. Individuals were asked to stop the heat 

stimulus by pressing a button when they could not stand it any 

longer. For further analyses, heat pain tolerance was deter-

mined by calculating the average of three measurements.

Heat pain intensity was assessed directly after each of the 

three pain tolerance measurements using a visual analog scale 

(VAS). The VAS consisted of a 100 mm-long horizontal line 

representing a continuum of pain intensity. The VAS ranged 

from “no pain” (0 mm) to “worst imaginable pain” (100 mm). 

Participants were asked to make a single mark on the line 

indicating their present pain intensity. The individual scores 

were determined by measuring the distance (mm) between 

the “no pain” anchor and the patient’s mark. For further 

analyses, an overall intensity mean value was computed by 

averaging the three intensity ratings. The VAS is widely used 

by anesthesia providers when assessing the intensity of acute 

pain in clinical research. It provides sensitive measurements, 

since subjects may mark any point on the line between the 

two verbal anchors.35

Confounding variables
Since higher age36 and a higher body mass index (BMI)37 

may decrease pain tolerance and increase pain sensitivity and 

because of contradictory findings concerning the influence of 

menstrual cycle phase on pain perception,38,39 these variables 

were considered as potential confounders in the analyses.

Statistical analyses
Statistical analyses were carried out using IBM SPSS Statis-

tics version 22.0 for Windows (IBM Corporation, Armonk, 

NY, USA). Since not all variables were normally distributed, 

Spearman’s rank correlations were conducted to examine 

bivariate associations between study variables.

To examine the relative impact of different forms of child-

hood adversity on laboratory heat pain tolerance and heat pain 

intensity, we performed hierarchical regression analyses with 

potential confounders (age, BMI, phase in menstrual cycle) 

entered on step 1 and all five CTQ subscales (emotional 

abuse, physical abuse, sexual abuse, emotional neglect, 

physical neglect) simultaneously entered on step 2.

To test for potential mediation effects of depressive 

symptoms (PHQ-9), self-reported somatic symptoms (PHQ-15), 

and pain catastrophizing (PCS) in the relationship between CTQ 

subscales and laboratory heat pain perception, exploratory 

simple mediation analyses were run using PROCESS model 4 

for SPSS.40 Potential confounding variables such as age, BMI, 

and menstrual cycle phase were included as covariates.
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Results
Childhood adversity and heat pain 
tolerance
Bivariate analyses revealed a significant association between 

emotional abuse and heat pain tolerance (r=-0.27, P,0.05) 

(Table 2). There were no significant associations between heat 

pain tolerance and any other CTQ subscale (P.0.1) (Table 2).  

Results indicate that more exposure to adverse emotional 

childhood experiences is associated with a decreased toler-

ance to heat pain. When entering all CTQ subscales simultane-

ously into a multiple regression model (adjusted for age, BMI, 

and menstrual cycle phase), emotional abuse significantly 

predicted heat pain tolerance (β=-0.62; P=0.034) (Table 3). 

Additionally, the emotional neglect subscale tended to predict 

heat pain tolerance (β=0.45; P=0.095) (Table 3). The relation-

ship between emotional abuse and heat pain tolerance was not 

mediated by depressive symptoms, somatic symptoms, and 

pain catastrophizing (P.0.1) (results not shown).

Childhood adversity and heat pain 
intensity
Bivariate analyses revealed no significant associations between 

laboratory heat pain intensity and any of the CTQ subscale 

scores (P.0.1) (Table 2). When entering all CTQ subscales 

simultaneously into a multiple regression model (adjusted for 

age, BMI, and menstrual cycle phase), sexual abuse and emo-

tional neglect tended to predict laboratory heat pain intensity 

(P,0.1) (Table 3). This trend indicates that the more exposure 

to these types of childhood adversity, the higher was the likeli-

hood of rating a stimulus as painful. These relationships were 

not mediated by depressive symptoms, somatic symptoms, or 

pain catastrophizing (P.0.1) (results not shown).

Further results
Bivariate analyses revealed significant associations between 

depressive symptoms and all five CTQ subscales (Table 2). 

Self-reported somatic symptoms were significantly associ-

ated with adverse emotional childhood experiences (Table 2). 

Pain catastrophizing was significantly associated with all 

CTQ subscales except physical neglect (Table 2). In all cases, 

the strongest associations were found for the emotional abuse 

subscale. Results indicate that exposure to adverse childhood 

experiences, especially emotional abuse, leads to more self-

reported depressive symptoms, more somatic symptoms, and 

higher pain catastrophizing in adulthood.

Discussion
The primary objective of this study was to examine the 

association of different forms of childhood adversity with 

pain tolerance and pain intensity. Our main finding is that 

Table 2 Spearman correlations between study variables (N=62)

Physical  
abuse

Sexual  
abuse

Emotional  
neglect

Physical  
neglect

Heat pain  
tolerance

Heat pain  
intensity

PHQ-9 PHQ-15 PCS Age BMI

Emotional  
abuse

0.52** 0.44** 0.69** 0.48** -0.27* 0.02 0.46** 0.35** 0.45** 0.26* 0.04

Physical  
abuse

0.36** 0.54** 0.57** -0.25 0.00 0.30* 0.17 0.27* 0.10 0.24

Sexual  
abuse

0.20 0.13 -0.12 0.07 0.33* 0.23 0.35** 0.08 0.01

Emotional  
neglect

0.57** -0.05 0.09 0.27* 0.24 0.32* 0.21 0.02

Physical  
neglect

-0.13 0.03 0.28* 0.24 0.25 0.15 0.08

Heat pain  
tolerance

0.09 -0.06 -0.17 -0.18 -0.10 -0.27*

Heat pain  
intensity

-0.11 0.04 0.08 -0.02 -0.10

PHQ-9 0.66** 0.42** -0.16 -0.27*
PHQ-15 0.43** -0.20 -0.03
PCS -0.06 -0.02
Age 0.24
BMI

Notes: *P,0.05; **P,0.01.
Abbreviations: BMI, body mass index; PCS, Pain Catastrophizing Scale; PHQ-9, nine-item depression subscale of the Patient Health Questionnaire; PHQ-15, 15-item 
somatic symptom subscale of the Patient Health Questionnaire.
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women who experience more emotional abuse exhibited 

lower levels of pain tolerance, an affective component of 

pain. This result remained robust after adjusting for possible 

confounders such as age, BMI, and menstrual cycle phase in 

multiple regression analyses.

Our finding is consistent with previous research by 

Scarinci et al reporting lower pressure pain thresholds in 

abused compared to non-abused women with gastrointesti-

nal disorders. Using sensory decision theory methods, the 

authors found no group difference with respect to the dis-

crimination ability of stimulus intensity. However, abused 

patients exhibited lower cognitive standards for judging 

stimuli as noxious. Scarinci et al therefore concluded that 

psychosocial factors rather than sensory factors underlie 

the difference in pain threshold levels.12 Nevertheless, there 

are contradictory findings suggesting no tolerance differ-

ences for pain from rectal distension in abused women with 

irritable bowel syndrome13 and no difference for thermal 

or ischemic pain tolerance in healthy participants with a 

history of abuse.14 However, all studies conducted so far 

studied sexual or physical abuse only. All of them applied 

different pain stimuli and investigated different samples, 

so comparing results is difficult. Since previous studies 

addressing this issue primarily focused on patients derived 

from clinical settings, results may also be confounded by 

the severity of clinical pain. The present study examined a 

nonclinical community-based sample of women between 18 

and 65 years to increase validity.

Research examining the relationship between different 

forms of childhood adversity and the severity of self-reported 

somatic/pain complaints in adulthood found the strongest 

associations for emotional abuse.15,41,42 To our knowledge, 

the present study is the first to demonstrate a similar associa-

tion for emotional childhood adversity and laboratory pain 

tolerance.

The connection of emotional childhood adversity and 

decreased pain tolerance might be explained by a common 

affective component in both of them. For instance, earlier 

findings have suggested a particular association between 

emotional childhood adversity and difficulties concerning the 

ability to regulate one’s emotions, including the acceptance 

of negative emotions, controlling impulsive behaviors, and 

limited access to effective emotion-regulation strategies.43–45 

A further consequence may be an amplified response to 

stressful life events, including the affective response to pain 

and other somatic complaints. Potential underlying neurobio-

logical changes such as a dysregulation of the hypothalamic–

pituitary–adrenal axis, neuroendocrine changes,3,46–48 and 

inflammatory immune alterations9,10 have frequently been 

found in individuals with a history of childhood adversity. 

Brain imaging research also suggests structural changes (eg, 

corpus callosum, cerebellum, prefrontal cortex) as well as 

functional changes (eg, anterior cingulate cortex, amygdala) 

in brain regions that have been linked to both the process-

ing of emotional pain as well as the affective component of 

physical pain.47,48

Table 3 Predicting laboratory heat pain tolerance and intensity by CTQ subscale scores using hierarchical regression analyses 
(N=62)

Heat pain tolerance Heat pain intensity

b SE of b β P-value b SE of b β P-value

Step 1
Age -0.04 0.03 -0.22 P=0.197 -0.01 0.03 -0.07 P=0.688

Body mass index -0.07 0.06 -0.15 P=0.262 -0.05 0.06 -0.11 P=0.418

Menstrual cycle phase -0.11 0.22 -0.09 P=0.611 0.12 0.19 0.11 P=0.519

Step 2

Age -0.04 0.03 -0.22 P=0.197 -0.02 0.03 -0.12 P=0.503

Body mass index -0.07 0.07 -0.15 P=0.279 -0.03 0.06 -0.07 P=0.648

Menstrual cycle phase -0.23 0.22 -0.18 P=0.306 0.08 0.20 0.07 P=0.690

Emotional abuse -0.28 0.13 -0.62 P=0.034 -0.14 0.11 -0.36 P=0.218

Physical abuse -0.05 0.17 -0.08 P=0.753 -0.10 0.15 -0.16 P=0.535

Sexual abuse 0.11 0.09 0.21 P=0.203 0.14 0.08 0.30 P=0.075

Emotional neglect 0.21 0.12 0.45 P=0.095 0.19 0.11 0.47 P=0.093

Physical neglect -0.04 0.25 -0.05 P=0.863 -0.04 0.218 -0.05 P=0.852

R²=0.06 for step 1; ΔR²=0.10 for step 2, ns R²=0.05 for step 1; ΔR²=0.08 for step 2, ns

Notes: b= unstandardized regression coefficient; β= standardized regression coefficient; P= significance value; R2= total variance explained by the model; ΔR2= variance 
explained by CTQ subscales after adjusting for age, body mass index, and menstrual cycle phase.
Abbreviations: CTQ, Childhood Trauma Questionnaire; ns, not significant; SE, standard error.
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Self-reported depressive symptoms, somatic symptoms, 

and pain catastrophizing did not mediate the relationship 

between childhood adversity and laboratory heat pain toler-

ance and intensity. However, results for bivariate analyses 

of CTQ subscales and self-report measures showed a similar 

association pattern as for laboratory pain outcomes. This find-

ing indicates that exposure to childhood adversity, especially 

adverse emotional experiences, is not only associated with 

decreased pain tolerance but with an increased impairment 

due to perceived somatic symptoms, higher pain catastroph-

izing, and depressive symptoms as well. Our findings are 

consistent with those of the previously mentioned studies 

reporting similar associations between emotional childhood 

adversity and somatic complaints in adulthood15,41,42 and one 

study suggesting associations between all types of childhood 

adversity and pain catastrophizing scores, with the strongest 

associations for emotional abuse.15 Clinical studies reporting 

higher trauma rates in patients with fibromyalgia and other 

chronic pain syndromes support this relationship.5,49 The 

association between childhood maltreatment in general and 

depression in later life has been well established.3,50 A par-

ticular association with emotional abuse has been proposed 

as well.16,51,52

Results of the present study add to the growing evidence 

supporting a relationship between exposure to childhood 

adversity and altered pain perception in adulthood. They 

extend previous research by demonstrating that especially a 

history of emotional childhood adversity is associated with 

decreased pain tolerance, an affective component of pain. 

This finding suggests that an affective component seems 

to play a major role in the association between childhood 

adversity and pain/somatic complaints in adulthood. It fur-

ther emphasizes the importance of assessing multiple types 

of childhood adversity and their relative impact on different 

components of pain perception and somatic outcomes as well 

as examining potential mediating and confounding factors 

on this relationship. Our findings also may have important 

clinical implications for the treatment and prevention of 

pain and related disorders. Practitioners working in the field 

of pain should consider a patient’s history of abuse and 

consider it in their treatment. Studies have shown that an 

additional treatment of psychological factors accompanying 

the experience of pain is superior to an exclusively physical 

treatment.53–55

This study has a number of limitations. First, the sample 

size was relatively small. Replication of our results in larger 

samples is necessary. Second, causality for these associa-

tions cannot be determined. Prospective studies which focus 

on the longitudinal relationship between different types 

of childhood adversity and pain perception and on other 

potential mediators or moderators may be promising. An 

additional limitation is that childhood adversity was assessed 

via questionnaire. Although the questionnaire used in this 

study has been shown to be reliable and valid,25–27 inclusion 

of additional measures (eg, interview, peer evaluation) may 

be beneficial.

Conclusion
Our findings suggest that the severity of emotional childhood 

adversity is associated with decreased pain tolerance, an 

affective component of pain, but not with heat pain intensity, 

which has been described as a sensory component of pain.
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