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Abstract

Objective. Multiple and specific types of childhood adverse events are risk factors for chronic pain conditions. Although
both can covary, no study has evaluated one aspect while controlling for the other. Therefore, the current study exam-
ined whether more adverse events would be a risk factor for common chronic pain conditions and pain medication use
in young adults after controlling for different adversity types such as physical, emotional, and sexual traumatic events
or vice versa. Methods. This cross-sectional study recruited 3,073 undergraduates (72% female, mean age¼18.8 years,
SD¼ 1.4 years) who completed the survey for current health status and early life traumatic events. Results. More ad-
verse events were associated with a 1.2–1.3-fold increase in the odds of any chronic pain, chronic back pain, head-
ache, and dysmenorrhea with adjusting for adversity types, but they were not associated with the risk of comorbid
pain conditions and use of pain medications. In contrast, specific adversity types were unrelated to chronic pain con-
ditions when controlling for the number of adverse events. Conclusions. Cumulative childhood adverse events may
be a more relevant risk factor for chronic pain conditions than the experience of a specific type of adverse event.
Clinicians and researchers need to evaluate cumulative childhood adversity when assessing its link to chronic pain.
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Different aspects of childhood adversity have been identi-

fied as risk factors for chronic pain conditions. One aspect

is the type or nature of the trauma. For example, studies

have found that childhood physical, sexual, or emotional

abuse is associated with an increased risk for fibromyalgia

[1,2], chronic pelvic pain [3], migraine [4], and neck/back

pain [5,6]. A birth cohort study has also shown that other

general stressful life events (e.g., maternal separation,

household dysfunction, financial difficulties) by age seven

increased the risk of chronic widespread pain by 1.5–2.0-

fold in middle-aged adults [7].

Another line of study has found that cumulative child-

hood adversity, as measured by the number of different

adverse events, is a risk factor for chronic pain. The

Adverse Childhood Experiences (ACE) study is an epide-

miological investigation of the long-term relationship be-

tween adverse childhood experiences (ACEs) and a

variety of health outcomes in adulthood, including

chronic pain. Several ACE studies report a dose-

dependent relationship between the number of adverse

events and chronic pain. Specifically, the risk of frequent

headaches was increased by at least twofold in individu-

als who reported four or more adverse experiences in

childhood [8]. Others reported that one adverse event in-

creased the risk of back pain and headaches by 13–40%

and two or more events increased the risk by up to 63%
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[6,9]. Moreover, individuals with fibromyalgia reported

more ACEs compared with healthy controls [10].

Interestingly, more childhood adverse events were associ-

ated with worse pain during late pregnancy [11]. Taken

together, the impact of cumulative childhood adversity

on pain may be more wide-ranging.

So far, studies have examined different aspects of

childhood adversity separately, although the experience

of different types of trauma may covary with levels of cu-

mulative stress. To better understand the relationship be-

tween one aspect of childhood adversity and the risk of

chronic pain conditions, a study should examine the rela-

tionship while holding the other aspect constant.

Therefore, the current study examined whether more

childhood adverse events would be associated with an in-

creased risk of chronic pain conditions even when con-

trolling for individual differences in experience of

different trauma types. The current study also examined

the alternative model, whether different types of child-

hood trauma would also be associated with an increased

risk for chronic pain conditions when controlling for indi-

vidual differences in the number of adverse events. This

approach allows one to determine which aspects of child-

hood adversity are relevant and more clinically meaning-

ful in evaluating the risk of chronic pain conditions above

and beyond well-known risk factors such as female gen-

der, substance use (cigarettes or alcohol), depression, anx-

iety, and somatization [12–15]. Finally, exploratory

analyses examined whether childhood adversity was asso-

ciated with multiple chronic pain conditions, as opposed

to a single pain condition, and use of pain medications.

It was hypothesized that the experience of more child-

hood adverse events or the nature of specific types of trauma

would increase the risk of common chronic pain conditions

in young adults: any chronic pain, chronic back pain,

chronic headache, and dysmenorrhea. It was also hypothe-

sized that childhood adversity would be associated with

more chronic pain conditions and use of pain medication.

Method

The Institutional Review Board at Texas A&M University

reviewed and approved the study procedures. This online

survey was advertised through the SONA System, the uni-

versity’s research subject pool system that is used for pre-

screening and survey research involving undergraduate

students. Regarding the informed consent process, before

the survey questionnaire, participants read the purpose

and nature of the survey and provided an electronic signa-

ture by typing their names and date. Participants received

a course credit. Anyone interested could complete the sur-

vey as there were no eligibility criteria.

Self-Reports
Participants were asked to report current physical and

mental health problems as well as current medications

(prescription and nonprescription). Additionally, health

risk behaviors such as current smoking status and drink-

ing history for the past 30 days were assessed. The Early

Traumatic Inventory Self-Report (ETISR) was adminis-

tered to assess traumatic life events before age 18 years

[16]. The ETISR is a 27-item questionnaire to assess trau-

matic life events in four domains (Table 1): general

(Cronbach a¼ 0.70), physical (a¼ 0.75), emotional

(a¼ 0.86), and sexual trauma (a¼ 0.87) [16]. The

Pennebaker Inventory of Limbic Languidness (PILL) was

also administered to assess the frequency of noticing and

endorsing 54 common physical symptoms and sensations

(a¼ 0.91) [17]. Example symptoms include itchy eyes or

skin, ringing in ears, temporary deafness or hard of hear-

ing, lump in throat, and choking sensations. The PILL

scores were summed to assess levels of somatization,

with higher scores indicating more somatic complaints.

Statistical Analysis
Odds ratios (ORs) were calculated to evaluate increased

or decreased risk for the chronic pain conditions, given

exposure to levels of traumatic experiences [18]. An OR

of 1 indicates that early life stressors would not affect

odds of health problems, whereas an OR of>1 or<1

indicates that early life stressors would increase or de-

crease risk of chronic pain problems, respectively. A hier-

archical logistic regression model was used for multilevel

analysis. Potential covariates were entered at the first

level: gender (women¼ 1 and men¼ 0), health risk behav-

iors (current use of cigarettes and alcohol, yes¼ 1 or

no¼ 0), psychiatric conditions (endorsement of current

diagnosis of depression and anxiety disorders, yes¼ 1 or

no¼ 0), and PILL scores. Then, at the second level, the to-

tal ETISR scores were entered to examine whether early

life stressors would predict increased or decreased risk of

chronic pain above and beyond gender differences, health

risk behaviors, psychiatric conditions, and somatization.

Next, trauma types at the third level were entered to ex-

amine whether trauma type would have any incremental

value to risk prediction after adjusting for the levels of

early life stressors. The ETISR total scores were standard-

ized (z scores), and type of trauma was recoded into bi-

nary response (yes¼ 1 or no¼ 1). An alternative model

entered trauma types in the second level and the total

ETISR scores in the third level to examine whether more

adverse events would still affect the odds of chronic pain

conditions after controlling for different trauma types.

Data from those who did not finish the survey were

not included in the analysis. No missing values were

observed in data from those who completed the survey,

except that five women (0.2%) did not report dysmenor-

rhea status. Pairwise deletion was used. A P value

of<0.05 was used for all analyses. ORs were considered

significant only when the model was also significant at P

value of<0.05 according to the model chi-square

statistic.
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Sample Characteristics
A total of 3,073 undergraduates (72% female, mean

age¼ 18.8 years, SD¼ 1.4 years) completed the online

survey for current health status and early life traumatic

events from September 2012 to April 2015. The survey

was administered to prescreen individuals for subsequent

laboratory pain studies. The majority were Caucasian

(73%), followed by Hispanic (18%) and African

American (4%).

Participants reported on average 5.7 (SD¼ 4.1,

IQR¼ 3–8, median¼ 5, mode¼ 4) traumatic life events

during childhood and adolescence (Figure 1). Only 8%

reported not experiencing any childhood traumas.

Overall, general trauma was the most frequently en-

dorsed trauma type (78%), followed by physical (73%),

emotional (44%), and sexual (20%) traumas. The most

frequent type was physical trauma for men (86% of men)

and general trauma for women (78% of women). The

likelihood of being exposed to any early life traumatic

event was higher for men (OR¼ 1.61, P¼ 0.004, 95%

confidence interval [CI]¼ 1.167–2.22), especially expo-

sure to physical trauma (OR¼ 2.85, P< 0.001, 95%

CI¼ 2.30–3.53), but less likely to sexual trauma

(OR¼ 0.80, P< 0.001, 95% CI¼ 0.65–0.98). Table 1

describes the prevalence of specific traumas in early life

and women’s odds of experiencing specific traumatic

events. Except for sexual traumas, women were less

likely to experience various traumatic events.

Common mental and physical health problems (at

least 1% prevalence) in our sample are listed in Table 2.

Overall, women were more likely to report having men-

tal and physical health problems (ORs¼ 1.45–3.66) ex-

cept anxiety disorder, ADHD, allergy, asthma, and

hypertension. Physical health problems were more com-

mon than mental health problems (29.0 vs 6.9%). Of

physical health problems, chronic pain was the most fre-

quently reported problem (21.5%), and chronic head-

ache (9.8%) and chronic back pain (9.6%) were the two

Table 1. Prevalence of specific traumatic events and calculating women’s odds ratio for specific traumas

Item
Total
(n¼3,073)

Men
(n¼851)

Women
(n¼2,222) OR 95% CI

General trauma (%) (%) (%)

1 Life-threatening natural disaster 24.4 28.3 22.9 0.75** 0.64–0.90

2 Serious accident 16.0 19.4 14.8 0.72** 0.59–0.89

3 Serious personal injury or illness 29.5 35.7 27.2 0.67*** 0.57–0.80

4 Death or serious illness of a parent 10.6 9.2 11.2 1.25 0.95–1.63

5 Divorce or separation of your parents 23.9 20.9 25.0 1.26* 1.04–1.52

6 Death or serious injury of a sibling 6.9 7.3 6.7 0.92 0.67–1.24

7 Death or serious injury of a friend 32.6 32.2 32.8 1.03 0.87–1.22

8 Witness violence toward others 30.3 33.3 29.2 0.83* 0.70–0.98

9 Family member suffers from mental or psychiatric illness or has a

“breakdown”

23.7 17.9 25.9 1.61*** 1.32–1.96

10 Parents have a problem with alcoholism or drug or drug abuse 12.4 9.2 13.6 1.57** 1.20–2.03

11 Seeing someone murdered 0.6 1.5 0.3 0.18*** 0.07–0.46

Physical punishment

1 Slapped in the face with an open hand 36.4 51.7 30.6 0.41*** 0.35–0.48

2 Burned with hot water, a cigarette, etc. 30.6 41.8 26.2 0.50*** 0.42–0.58

3 Punched or kicked 39.5 62.9 30.6 0.26*** 0.22–0.31

4 Hit with an object that was thrown at you 57.0 73.9 50.5 0.36*** 0.30–0.43

5 Pushed or shoved 63.2 80.1 56.8 0.33*** 0.27–0.39

Emotional abuse

1 Often put down or ridiculed 35.2 38.9 33.8 0.80** 0.68–0.94

2 Often ignored or made to feel that you didn’t count 28.7 28.8 28.7 1.00 0.84–1.19

3 Often told you were no good 16.8 18.8 16.1 0.83 0.67–1.02

4 Most of the time treated in a cold, uncaring way or made to feel

like you were not loved

29.7 9.6 9.8 1.02 0.78–1.33

5 Parents often fail to understand you or your needs 10.9 10.5 11.1 1.07 0.83–1.38

Sexual trauma

1 Touched in an intimate or private part of your body in a way that

surprised you or made you feel uncomfortable

10.0 5.1 11.9 2.54*** 1.83–3.55

2 Someone rubbed their genitals against you 15.0 15.3 14.9 0.97 0.78–1.21

3 Forced or coerced to touch another person in an intimate or private

part of their body

5.5 2.6 6.6 2.65*** 1.68–4.18

4 Genital sex with you against your will 2.0 0.5 2.6 5.68*** 2.05–15.68

5 Forced or coerced to perform oral sex 2.4 1.2 2.9 2.53** 1.30–4.96

6 Forced or coerced to kiss someone in a sexual rather than an affec-

tionate way

4.8 1.3 6.1 4.94*** 2.66–9.18

CI ¼ confidence interval; OR ¼ odds ratio.

*P< 0.05; **P< 0.01; ***P< 0.001.
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most common chronic pain conditions. Other endorsed

chronic pain conditions (< 1% prevalence) were muscu-

loskeletal pain other than back pain, arthritis, fibromyal-

gia, gastrointestinal pain, and genitourinary pain.

Notably, a national study revealed a slightly higher prev-

alence rate of headache (15.4%) and low back pain

(16.2%) in young adults aged 18 to 24 years compared

with our sample [19]. On average, women in our sample

reported more somatic symptoms on the PILL (b¼ 0.14,

P< 0.001). Medication use was noted in the bottom part

of Table 2. Less than one-third (31.8%) reported taking

at least one medication. Use of any medication and any

prescription medication were increased 2.98- and 1.47-

fold for women, respectively. Notably, no gender differ-

ence was observed in the use of OTC and prescription

medication for chronic pain. Dysmenorrhea was reported

by 13% of women.

Cigarettes and alcohol use were assessed as health risk

behaviors. In our sample, 3.6% reported using cigarettes

and 35% endorsed drinking alcohol. Binge drinking was

defined by typical drinking as four (women) or five (men)

drinks per occasion, and heavy drinking was defined by

five or more drinks on one occasion and five or more

days of drinking in the past 30 days. The prevalence of

binge and heavy drinking was 4.9% and 5.6%, respec-

tively. Gender differences were observed for all health

risk behaviors, with women being less likely to use ciga-

rettes (OR¼ 0.15, P< 0.001) and alcohol (OR¼ 0.76,

P¼ 0.001), and less likely to binge drink (OR¼ 0.02,

P< 0.001) to drink heavily (OR¼ 0.29, P< 0.001). The

results of Point-Biserial correlations indicated that among

the three alcohol-drinking behaviors, ETISR total scores

were more strongly associated with overall alcohol drink-

ing (r¼ 0.12, P< 0.001) than binge (r¼ 0.08, P< 0.001)

or heavy drinking (r¼ 0.05, P¼ 0.006).

Results

Predicting Chronic Pain Conditions
Table 3 (left) shows the results of hierarchical logistic re-

gression analysis in predicting any chronic pain condi-

tion. At level 1, female gender and higher PILL Z scores

were associated with a 2.06- and 1.95-fold increase in

the odds of having any chronic pain problem. A 1 SD in-

crease in ETISR scores was associated with a 1.22-fold

increase in the odds of any chronic pain problem regard-

less of controlling for trauma types (Model 2) or not

(Model 1). However, trauma types did not add any incre-

mental value in predicting any chronic pain problems

when controlling for ETISR Z scores. Without control-

ling for the ETISR Z scores in Model 2, only general
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Figure 1. Histogram of the number of adverse childhood events for men (upper) and women (lower).
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trauma was associated with a 1.50-fold increase in the

odds of having any chronic pain disorder.

Table 3 (middle) depicts the results in predicting

chronic back pain. Female gender and PILL z scores were

associated with a 1.72- and a 1.81-fold increase in the

odds of having chronic back pain, respectively. A 1 SD

increase in ETISR scores was associated with a 31% in-

crease in the odds of chronic back pain in Model 1 and a

Table 2. Prevalence of health problems and women’s odds ratio for health problems

Total (n¼3,073), % Men (n¼851), % Women (n¼2,222), % OR 95% CI

Mental health problems

Any mental health problems 6.9 5.3 7.5 1.45* 1.03–2.03

Depression 3.3 1.4 4.1 2.95*** 1.61–5.42

Anxiety 1.1 0.5 1.3 2.80 0.98–7.99

ADHD 3.8 4.1 3.6 0.88 0.59–1.32

Physical health problems

Any physical health problems 29.0 19.6 32.6 1.98*** 1.64–2.40

Any chronic pain problems 21.5 12.7 24.9 2.29*** 1.83–2.86

Headache or migraine 9.8 3.6 12.2 3.66*** 2.50–5.35

Back pain 9.6 5.8 11.1 2.05*** 1.49–2.81

Allergy 5.0 5.5 4.8 0.87 0.61–1.23

Hypotension 2.6 1.3 3.1 2.45** 1.29–4.65

Hypertension 1.3 2.5 0.9 0.34** 0.18–0.64

Asthma 1.7 1.5 1.7 1.12 0.60–2.12

Dysmenorrhea N/A N/A 12.9

Medication use

Any medications 31.8 16.8 37.5 2.98*** 2.44–3.63

Any prescription medication 15.0 11.6 16.2 1.47** 1.16–1.87

Any psychiatric medication 6.2 4.8 6.7 1.41 0.99–2.01

Antidepressant 3.2 1.4 3.8 2.78** 1.51–5.11

Anxiolytics 0.6 0.5 0.6 1.34 0.44–4.09

Stimulants (ADHD) 3.6 4.0 3.5 0.86 0.57–1.30

OTC pain medication 1.2 1.2 1.2 1.00 0.48–2.07

Prescription pain medication 0.8 0.8 0.8 0.99 0.41–2.37

ADHD ¼ attention deficit hyperactivity disorder; CI ¼ confidence interval; OR ¼ odds ratio; OTC ¼ over the counter.

*P< 0.05; **P < 0.01; ***P< 0.001.

Table 3. Hierarchical logistic regression to predict the odds of chronic pain conditions

Level

Any Chronic Pain Chronic Back Pain Chronic Headache

OR 95% CI v2 OR 95% CI v2 OR 95% CI v2

1 Gender (1 ¼ female) 2.06*** 1.63–2.62 307.9*** 1.72** 1.23–2.39 141.2*** 3.15*** 2.12–4.67 189.3***

Drinking alcohol 1.19 0.98–1.44 1.15 0.89–1.48 1.13 0.87–1.47

Cigarette use 1.66* 1.02–2.69 1.05 0.53–2.07 1.27 0.63–2.54

Depression 1.27 0.87–2.03 1.31 0.73–2.36 2.18** 1.29–3.69

Anxiety 1.92 0.87–4.23 1.89 0.77–4.62 0.88 0.33–2.33

PILL Z scores 1.95*** 1.78–2.14 1.81*** 1.62–2.03 1.84*** 1.64–2.06

Model 1

2 ETISR Z scores 1.22*** 1.11–1.33 17.1*** 1.31*** 1.16–1.48 19.2*** 1.13 1.00–1.28 3.7

3 ETISR–general trauma 1.34 1.01–1.76 4.9 1.01 0.69–1.47 1.5 1.41 0.95–2.09 9.0

ETSR–physical trauma 0.95 0.73–1.24 0.97 0.67–1.41 0.80 0.56–1.13

ETISR–emotional trauma 0.98 0.78–1.23 1.21 0.89–1.66 0.84 0.61–1.16

ETSR–sexual trauma 1.02 0.80–1.32 1.06 0.76–1.47 0.77 0.54–1.09

Model 2

2 ETISR–general trauma 1.50** 1.17–1.94 17.9** 1.18 0.84–1.67 16.5** 1.66 1.15–2.38 8.2

ETSR–physical trauma 1.08 0.85–1.36 1.14 0.82–1.60 0.94 0.69–1.29

ETISR–emotional trauma 1.11 0.91–1.35 1.42* 1.08–1.87 1.03 0.76–1.32

ETSR–sexual trauma 1.15 0.92–1.44 1.24 0.93–1.66 0.91 0.67–1.25

3 ETISR Z scores 1.18* 1.01–1.38 4.2* 1.23* 1.01–1.51 4.2* 1.25* 1.02–1.54 4.5*

CI ¼ confidence interval; ETISR ¼ Early Trauma Inventory Self-Report; OR ¼ odds ratio; PILL ¼ Pennebaker Inventory of Limbic Languidness.

*P< 0.05; **P< 0.01; ***P< 0.001, v2 for the block.
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23% increase in Model 2. Trauma types did not add any

incremental value in predicting chronic back pain in

Model 1, whereas emotional trauma was associated with

a 1.42-times increase in the odds of chronic back pain in

Model 2.

Table 3 (right) depicts the results in predicting chronic

headaches. At level 1, female gender, depression, and

PILL z scores were associated with a 1.84–3.15-fold in-

crease in the odds of chronic headache. In Model 1,

ETISR Z scores and trauma types did not predict chronic

headache. In contrast, ETISR Z scores were associated

with a 1.25-fold increase in the odds of chronic headache

when controlling for trauma types.

Taken together, female gender and greater somatiza-

tion were associated with an increase in the odds of back

pain, headache, and any chronic pain condition.

Depression was associated with risk of chronic headache.

In comparing the two aspects of childhood adversity,

more childhood adverse events predicted increased risks

of any chronic pain condition and back pain, regardless

of trauma type. More childhood adverse events were asso-

ciated with an increased risk of headache only when con-

trolling for trauma type. However, trauma type did not

predict any of the above chronic pain conditions when

controlling for the number of childhood adverse events.

Predicting Dysmenorrhea in Women
At level 1, only PILL Z scores were associated with the

odds of dysmenorrhea, with higher somatization being

related to greater risk (OR¼ 1.35, 95% CI¼ 1.20–1.51,

P< 0.001; v2¼ 31.6, P< 0.001). At level 2, a 1 SD in-

crease in ETISR scores was associated with a 39% in-

crease in the odds of dysmenorrhea (OR¼ 1.39, 95%

CI¼ 1.24–1.57, P< 0.001; v2¼ 28.2, P< 0.001). When

controlling for the number of childhood adverse events,

trauma type was unrelated to the risk of dysmenorrhea

(level 3, Ps> 0.190). In Model 2, only sexual trauma was

associated with an increase in the odds of dysmenorrhea

(level 2, OR¼ 1.58, 95% CI¼ 1.21–2.11, P¼ 0.002;

v2¼ 19.8, P¼ 0.001). Even when controlling for trauma

type, a 1-SD increase in ETISR scores was associated

with a 44% increase in the odds of dysmenorrhea (level

3, OR¼ 1.44, 95% CI¼ 1.17–1.76, P< 0.001;

v2¼ 12.1, P¼ 0.001).

Predicting Multiple Chronic Pain Conditions
Using the data from 662 participants with at least one

pain condition, hierarchical logistic regression was con-

ducted to examine the number of adverse events and spe-

cific trauma types as a risk factor for multiple chronic

pain conditions, as opposed to a single pain condition.

When gender, use of alcohol and cigarettes, depression

and anxiety disorders, and PILL scores were entered at

level 1, smoking (OR¼ 2.56, 95% CI¼ 1.12–5.85,

P¼ 0.026), depression (OR¼ 2.15, 95% CI¼ 1.01–4.57,

P¼ 0.046), and PILL Z scores (OR¼ 1.54, 95%

CI¼ 1.30–1.81, P< 0.001) were associated with an in-

crease in the odds of having multiple pain conditions

(v2¼ 53.0, P< 0.001). In both Models 1 and 2, ETISR Z

scores and type of trauma were unrelated to multiple

chronic pain conditions (Ps> 0.148).

Predicting Use of Pain Medications
Depression and PILL z scores were associated with a

7.11-fold (P< 0.001) and 1.53-fold (P¼ 0.012) increase

in using prescription pain medications, respectively. All

the other predictors were nonsignificant (Ps> 0.476) at

level 1. In both Models 1 and 2, ETISR Z scores and

trauma type were unrelated to use of prescription pain

medication (Ps> 0.075). In predicting use of OTC pain

medication (n¼ 3,073), no significant results were ob-

served across 1–3 level analyses (Ps> 0.050).

Discussion

The current study investigated whether adverse child-

hood events increase the risk of common pain disorders

in young adults. We evaluated the contribution of two

aspects of childhood adversity in predicting the odds of

having chronic pain: 1) the number of events and 2) the

nature of the events. Specifically, we examined whether

one aspect was associated with an increase in the odds of

having a chronic pain condition while controlling for the

other aspect. Our results suggest that the number, as op-

posed to the nature, of the adverse events may be a better

predictor of chronic pain in young adults. In particular,

we found that individuals reporting multiple adverse

events had a 1.2–1.4-fold increase in the odds of having

any chronic pain condition, chronic back pain, chronic

headache, and/or dysmenorrhea, even after controlling

for individual differences in the nature of their trauma

type. However, when controlling for the number of ad-

verse events, trauma type was unrelated to the risk of

having a chronic pain condition. Therefore, evaluating

the number of childhood adverse events appears to be

more relevant in predicting the risk of chronic pain than

exposure to a specific type of trauma. Notably, the num-

ber of adverse events predicted the odds of having a

chronic pain condition even when controlling for other

risk factors such as female gender, depression, anxiety,

alcohol use, smoking, and somatization. Finally, child-

hood adversity was unrelated to multiple pain conditions

and use of pain medications.

Controversy of Childhood Adversity as a Risk

Factor for Chronic Pain
Previous studies investigating the relationship between

the type of adverse childhood events and chronic pain

risk have yielded inconsistent findings. Data from cross-

sectional studies have shown a significant relationship

between childhood experience of specific traumas and

adulthood chronic pain conditions such as fibromyalgia
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[1,2], chronic pelvic pain [3], migraine [4], and neck/

back pain [5,6]. A prospective birth cohort study has ob-

served an elevated risk of chronic widespread pain in

adults who have experienced maternal separation, house-

hold dysfunction, or financial difficulties by age seven

[7]. However, other studies report no significant associa-

tions [20]. Of our participants, experience of any type of

childhood adversity was quite common. Only 8%

reported not experiencing any types of trauma. The most

common trauma types were general (family dysfunction,

78%), physical (73%), emotional (44%), and sexual

events (20%). In contrast, the prevalence of chronic pain

was only about 10–22%. Consequently, most partici-

pants who reported experiencing a specific type of

trauma endorsed no chronic pain conditions.

Cumulative Childhood Stress as a Risk Factor for

Chronic Pain
Our results suggest that even after controlling for trauma

type, the number of childhood adverse events predicted the

odds of having a chronic pain condition. Our results are

consistent with previous studies observing an increased risk

of frequent headaches [6,8] and back pain [6,9] in adults

with more childhood adverse events. However, the cross-

sectional nature of this work limits our ability to infer the

direction of causality. To date, no prospective studies have

examined whether the number of childhood adverse events

is a risk factor in humans. Although a prospective study

would be ideal, assessing without intervening in cumulative

stressors from birth to the end of the childhood period and

monitoring the development of chronic pain conditions

may not be ethical or practical. Instead, several animal

studies have demonstrated the possibility of cumulative

childhood stress as a cause for chronic pain conditions. For

example, repeated exposure to neonatal stress results in

pain hypersensitivity in adult rats [21–25].

Another way of investigating the number of adverse

events as a vulnerability factor for chronic pain is to ex-

amine laboratory pain responses in healthy and pain-free

individuals. Consistent with the current results, others

have not observed pain hypersensitivity in healthy indi-

viduals endorsing childhood physical or sexual abuse

alone [26], whereas our laboratory has observed pain hy-

persensitivity in healthy individuals reporting more child-

hood adverse events [27,28]. Hence, evaluating

cumulative childhood stress either by exposure to the

number of same or different childhood adverse events

may be a more relevant aspect of childhood adversity in

investigating its link to chronic pain conditions.

Mechanisms Linking Cumulative Childhood

Stress and Adulthood Chronic Pain
One way to explain the link between adverse childhood

events and adulthood chronic pain is allostatic load. The

allostasis model suggests that adverse events activate in-

tegrative–adaptive systems such as the endocrine,

immune, and nervous systems, and this active adjustment

process is called “allostasis,” maintaining stability

through change [29]. Insufficient or prolonged activity of

certain mediators of allostasis creates dysregulation of

the adaptive systems [29,30]. Over time, multiple adverse

events lead to allostatic overload, which can cause detri-

mental consequences, and this is particularly important

during development when systems are maturing [30]. A

population study has examined the relationships between

biomarkers of allostatic load and the prevalence of severe

headache, pain lasting at least 24 hours, and widespread

pain [31]. Their results indicated that higher allostatic

load indices were associated with greater prevalence of

the three pain conditions.

Implications
Our study suggests that multiple childhood adverse

events, as opposed to exposure to a specific adverse

event, are associated with greater risk of chronic pain in

young adults. Therefore, assessing the number of child-

hood adversity types may help clinicians identify individ-

uals at risk for developing chronic pain conditions and

offer them preventive interventions. Several measures,

such as the ETISR-SF and the ACE questionnaires, are

available and can be easily administered in busy clinics to

evaluate multiple types of childhood adversity. For

researchers, we recommend evaluating the cumulative or

chronic nature of childhood stress—such as the number

of event types or frequency of events—when investigating

its link to adult chronic pain. We also recommend that a

general trauma subscale (e.g., natural disaster, divorce,

sickness of close friend, etc.) be included in assessments

as general adversity was commonly endorsed in our sam-

ple and contributed to the risk of chronic pain.

Limitations
A large sample size is a major strength of the current

study. However, using self-reported childhood adversity is

subject to recall bias. Notably, a review of the reliability

and validity of adult reporting of childhood adverse events

indicated that while retrospective reporting involves the is-

sue of false negatives and false positives, it is sufficiently

reliable and valid, particularly when data are collected

from nonclinical and nonjudicial groups, as in the current

study [32]. Additionally, generalizability may be limited

because the current participants were highly functioning

undergraduates. According to a national survey, about

37% of young adults reported persistent pain problems in

the past 30 days, which is higher than our sample (e.g.,

22% for any chronic pain conditions) [33]. Yet, our

results suggested that childhood adversity is a risk factor

for chronic pain conditions even in high-functioning

young adults and college students and, therefore, highlight

the importance of assessing young adults’ childhood ad-

versity in primary and student health clinics. Lastly, our

data only allowed us to examine the risk of chronic back
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pain, chronic headache, and dysmenorrhea. The preva-

lence rates of other chronic pain conditions that are associ-

ated with childhood adversity, such as fibromyalgia [1,2],

chronic pelvic pain [3], arthritis [34], and irritable bowel

syndrome [35], were low in our sample.

Conclusion

Our results showed that cumulative adverse childhood

events increased the risk for chronic pain conditions in

young adults. After controlling for gender, substance use,

psychiatric conditions, and somatization tendency, more

childhood adverse events were associated with an in-

creased risk of any chronic pain condition, chronic back

pain, chronic headache, and dysmenorrhea, but were not

associated with the risk of comorbid pain conditions and

use of pain medications. These relationships remained sig-

nificant when controlling for different types of trauma.

However, experience of specific traumas was unrelated to

chronic pain conditions when controlling for the number

of childhood adverse events. Thus, cumulative stress dur-

ing childhood may increase the risk of chronic pain condi-

tions, specifically for any chronic pain conditions, chronic

back pain, chronic headache, and dysmenorrhea in young

adults. Therefore, evaluating the number of childhood ad-

verse events may be more relevant in investigating child-

hood adversity as a risk factor for chronic pain conditions

than evaluating different types of trauma.
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