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Abstract
Much of the adult chronic pain literature addresses pain in typical pain cohorts of middle-aged to older individuals. To date, little
research has focused on chronic pain in younger adults, who likely have a completely different pain experience. This scoping review
aimed to address this gap by describing the emerging adult (18–29 years) chronic pain experience regarding prevalence, associated
factors, outcomes, and pain management. Searches of primary electronic databases including PubMed, Embase, PsycINFO, and
CINAHLwere performed on February 26, 2020, restricting the publication date fromdatabase inception to December 31, 2019. The
search strategy, conducted in English, covered search term combinations of “chronic pain” and “young adults.” A total of 6,612
records were considered—3,141 after removing duplicates. These records were screened by title and abstract; 871 through full-
text screening. Of these, 78 articles covered the topic of emerging adults with chronic pain. Collectively, results indicated that
between 5% and 30% of emerging adults experience chronic pain, depending on the sample and exact chronic pain definition. The
most consistent associated factors were female sex, familial chronic pain, and previous experiences of chronic pain in childhood.
Anxiety, depression, and sleep issues appeared associated both before and after the onset of chronic pain. Outcomes of pain
included interruptions to study andwork, poorer physical functioning, and pain-related interference to socializing.We observed that
few pain treatments have been tested specifically in this cohort. A greater ongoing focus on chronic pain in emerging adults is
required to improve long-lasting outcomes.
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1. Introduction

Chronic pain is a highly prevalent issue internationally, estimated to
occur in 30% to 50% of the adult population.26,48,85 Across
epidemiological studies, the oldest adult age groups consistently
report the highest chronic pain prevalence, with prevalence
increasing across the lifespan with age.11,17,26,48,51,85

Unsurprisingly, much of the adult chronic pain literature addresses
pain in typical pain cohorts ofmiddle-aged to older individuals.39 To

date, little research has focused on chronic pain in younger adults,

who likely have an entirely different chronic pain experience.
Emerging adulthood is a term to describe young adults aged 18 to

29 years5 and a developmental stage that is particularly observable in

modern industrial societies.6 Critical neurological developments

occur during this stage, particularly in frontal brain regions which

control higher order cognitive functions such as decision-making,

response inhibition, and interference suppression.16,79,88 This occurs

in conjunction with psychosocial characteristics of exploring identity,

identifying long-term aspirations and vocational goals, seeking social

connectivity, and increasing independence from parents.6

Unique vulnerabilities associated with chronic pain in emerging
adults may directly impact on these developmental characteristics,

causing conflict betweendevelopmental goals and expectations vs

physical, cognitive, and psychological limitations associated with

pain. For example, 2 qualitative studies of emerging adults

diagnosed with chronic pain identified common themes of fewer

employment and educational opportunities, feeling isolated from

peers, a lack of validity in their illness because of their young age,

and increased dependence on parents and services.83,87 Access-

ing appropriate treatment can also be particularly difficult in this

developmental stage.83 For example, emerging adults have

reported they were unable to relate to others in adult therapeutic

group settings, as the therapy targeted the needs and experiences

of older adults who made up a majority of the group.83

Furthermore, because of the lack of subgroup analyses on this
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cohort, it is not clear whether currently available adult treatments
are successful in meeting their treatment goals.77

Although some reviews on specific pain types in this cohort
exist,20,47,82 to date, there has been only one review covering
chronic pain; a narrative review focusing on pain-related
outcomes in emerging adults.77 As a summary of the pain-
related experiences of emerging adults does not yet exist, and the
characteristics of the body of the academic literature covering this
topic remain unknown, the aim of our review was to provide a
broad summary of the available research covering prevalence,
associated factors, outcomes, and management of chronic pain
in emerging adults. The authors chose scoping review method-
ology to address these aims of mapping the potentially large and
diverse body of the available literature,4,70,74 rather than
systematic review methodology, which would better synthesize
the best available research on a specific question.70

2. Method

2.1. Search strategy

Before commencing, Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines69 and the extension for
scoping reviews84 were consulted. To obtain research covering the
interprofessional health care field, searches of primary electronic
databases including PubMed, Embase, PsycINFO, and CINAHL
were performed on February 26, 2020, restricting the publication
date from database inception to December 31, 2019. The search
strategy, conducted in English, covered search term combinations
of “chronic pain” and “young adults.” Search terms were combined
using Boolean logic. The search terms were developed and tested
by the research team and amended after peer feedback by
researchers experienced with this methodology. Broad search
terms were deliberately chosen to capture the scope of literature,
and thus, we chose to restrict the search strategy to the title alone.
The search strategy is available inTable 1. Reference lists of relevant
review articles and selected articles were also perused for additional
relevant literature. Database search results were transferred into
EndNote to assist with identifying duplicates and then transferred
into a Microsoft Excel spreadsheet.

2.2. Study selection

2.2.1. Inclusion criteria

Studies were eligible for inclusion if they met the following criteria:
(1) published in English, (2) primary research study published in an
academic journal (eg, qualitative and quantitative studies, clinical
trials), (3) focused on participants aged between 18 and 29 year
old, and (4) described chronic pain. Additional details about age
and pain definitions were as follows.

2.2.1.1. Age

Most of the sample includedparticipants aged18 to29 years.Where
emerging adults were only a proportion of the cohort, studies were
included if the mean age minus one standard deviation (SD) for
younger cohorts or plusoneSD for older cohorts, fell within the target
age range. In addition, studies were included if subanalysis of the
target group was reported separately.

2.2.1.2. Chronic pain

The study included participants who had functionally restrict-
ing, or nonspecific recurrent pain or chronic pain. This was

identified as repeated pain experienced in the same location
at least monthly over at least a 3-month period or clinically
diagnosed chronic pain. In addition, because headache is
often described according to the International Headache
Society (IHS) definitions,43–45 episodic and chronic tension-
type headache (TTH) (minimum of 10 episodes over 12
months) and migraine (minimum of 5 migraine attacks) were
included. Specific diseases causing pain were not
sought out.

2.2.2. Exclusion criteria

Studies were excluded if they (1) described a majority of
participants younger than 18 years or older than 29 years or did
not report separately on emerging adults, (2) described acute
pain or did not provide enough information to determine whether
the pain described was chronic, (3) described a sample without
chronic pain, such as university students learning about chronic
pain, and (4) were case studies.

2.3. Study screening

After removing duplicates, studies were initially screened by title
and abstract for inclusion and exclusion criteria by 6 staff
members at the German Paediatric Pain Centre, and reviewed
by the first author (D.B.) and second author (S.S.). Articles in
which the criteria were met, as well as those that were undecided
or unclear, were retained for full-text screening. Full-text articles
were screened by the first (D.B.) and second (S.S.) author. During
screening, disagreement emerged for 26 articles. Discussion of
these inconclusive full texts occurred within the team until
consensus was reached.

2.4. Data extraction

Data were extracted from each article into a Microsoft Excel
spreadsheet. Data extraction of study characteristics included
descriptive characteristics (authors, year, title, journal, volume,
issue, pages, country of corresponding author, abstract, study
design, study setting, and study findings), pain characteristics
(definition of pain, pain duration, measures of pain, and pain
type/location), and participant characteristics (sample size,
proportion female/male, mean age, age range, and number of
participants with chronic pain). In addition, content was
extracted on the topics of interest for this review, including
prevalence, associated factors, outcomes, and management of
chronic pain. Here, associated factors refer to factors that
precede or co-occur with chronic pain. A clear causal relation-
ship cannot necessarily be assumed. Outcomes refer to
changes that emerge or a new phenomenon that seems to
occur after the onset of chronic pain, or effects of the pain
condition that are reported by young adults.

Table 1

Search strategy for electronic databases.

Search subject Search terms

Chronic pain Chronic pain OR recurrent pain OR persistent pain
OR functional pain OR headache* OR abdominal
pain OR musculoskeletal pain OR back pain

Emerging adults Young adult* OR adolescen* OR emerging adult* OR
student* OR youth* OR teen*
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3. Results

Information obtained from the data extraction process was
stratified into 4 general topics covering chronic pain in emerging
adults based on the study aims: (1) prevalence, (2) associated
factors, (3) outcomes, and (4) chronic pain management.
Because of the breadth of the literature, the associated factors
section was stratified into biological, psychological, social, and
lifestyle subsection themes, based on the biopsychosocial model
of chronic pain.29 Content for all topics was further grouped into
meaningful subtopics driven by study content.

3.1. Study selection

A total of 6,551 records were identified through electronic
database searches, and a further 61 records were considered
during hand-searching of relevant review articles and key papers.
After removing duplicate records, 3,141 records were screened
by title and abstract. A further 2,270 were removed, resulting in
871 full-text articles being reviewed. A total of 793 did not meet
the inclusion criteria, resulting in 78 articles covering the topic of
emerging adults with chronic pain. See Figure 1 for full Preferred
Reporting Items for Systematic Reviews andMeta-Analysis study
selection process.

3.2. Study characteristics

Characteristics of the included studies can be seen in Table 2.
Included research was conducted in 26 countries, with a median
of 2 articles published per country. The United States was an
outlier with 19 publications. All studies were published between
January 1988 and October 2019, with 94.9% published since
2000 and 61.5% published since 2010. Regarding chronic pain
topics covered in this review, the topics of prevalence and
associated factors of chronic pain in emerging adults have been
consistently researched across this time span, whereas out-
comes of chronic pain and management of chronic pain have
received more attention in recent years—see Figure 2. Supple-
mentary Table 1 provides details of all included studies (available
at http://links.lww.com/PR9/A100).

Of studies reporting discrete sample sizes (n 5 75) and
excluding duplicate study samples (n 5 5), 148,811 emerging
adults were represented in the included research. Just over half
(56.1%) were women, and the mean weighted age was 22.3
years. In total, 78,364 emerging adults with chronic pain were
included.

3.3. Prevalence of chronic pain in emerging adults

Prevalence rates for chronic pain were difficult to establish, given
the diversity in chronic pain definitions, and variations in
participant demographics and study characteristics. Broadly,
between 5% and 20.5%11,12,17,48,51,62 of emerging adults
reported chronic pain in epidemiological surveys. Slightly higher
prevalence rates were reported in an intercontinental population-
based study of 17 countries,85 in which 30.4% (developed
countries) to 35.2% (developing countries) of young women and
20.9% (developed countries) to 22.0% (developing countries) of
young men met the study’s criteria for chronic pain.

Reoccurring headaches were more universally defined, with
most studies using the IHS guidelines for TTH and migraine43–45

to report prevalence. However, despite the consistent definition
of headache, sample selection issues were prevalent in the
research on this topic, contributing to wide ranges and potentially

unreliable findings. In population-based studies, migraine rates
varied from 7.4% to 24.5% in emerging adults14,67,78,91,94 and
TTH prevalence rates varied from 11.1% to 15.8%,67,91,94

although one population-based twin study reported considerably
higher rates.78 Differences in study methodology, ie, whether
cases of combined TTH and migraine were separated,91,94 and
sample selection based on health scores,67 presence of in-
surance14 or being a twin,78 likely affect these rates. A large
number of studies were also conducted with participant samples
selected from community-based settings; in all but 1 study, these
were with university students, particularly medical students in
which higher than average rates of headaches were hypoth-
esized.1,8–10,18,24,33,42,49,50,52,55,58,59,72,73,90,102 Rates of both
headache types ranged widely, again likely because of method-
ological differences and uncontrolled biases, such as selective
sampling. Migraine rates varied from 6.4% to 28.5%
1,8–10,18,24,42,49,52,55,58,59,72,73,90,102 and TTH rates varied from
12.8% to 66.8%.8–10,18,24,33,49,50,52,55,58,59,72

Other specific locations of chronic pain were not meaningfully
covered in the included literature. Few studies reported on
chronic musculoskeletal pain, meaning prevalence rates are not
adequately represented. Only one population-based study was
conducted, which assessed prevalence through 2 large cross-
sectional surveys 11 years apart (1995–1997; 2006–2008) in
Norway.36 During this survey, prevalence rates increased from
25.6% to 29.3%.36 Other studies of chronic musculoskeletal pain
were conducted with university student samples,23,66,68,89 in
many cases selectively chosen because of concerns about
training-related elevated risk of musculoskeletal pain. Prevalence
of chronic abdominal pain was covered by only 1 study that
assessed the prevalence of irritable bowel syndrome (IBS) in a
sample of German university students.34 Similarly, chronic
widespread pain was investigated in 1 South Korean study of
university students.53 Supplementary Table 2 includes specific
pain definitions and prevalence rates for each study (available at
http://links.lww.com/PR9/A100).

3.4. Associated factors of chronic pain

Factors associated with chronic pain in emerging adults were
covered widely, mostly in cross-sectional studies. Difficulty exists
in determining temporality of factors reported here regarding their
onset and the onset of chronic pain. A summary of topics
identified in the literature can be seen in Table 3.

3.4.1. Biological factors

3.4.1.1. Sex

Being female, rather than male, has been associated with an
increased risk of chronic pain in emerging adulthood and has
been observed in mostly cross-sectional research covering
primary headache,30,42,54,60,78 chronic musculoskeletal pain54,
66, abdominal complaints,34 and chronic pain generally.31,85 In
addition, in a review of tertiary pain clinic patients’ medical charts,
women reported more pain locations than men.3

3.4.1.2. Age

Only a small number of cross-sectional studies have considered
age across emerging adulthood as a risk factor for chronic pain. In
a study of IBS, age was not associated with the presence of the
condition.34 However, in 2 university-based cross-sectional
studies of chronic back pain, older age increased the likelihood
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of chronic back pain,68 and university students in more advanced
years of study had higher prevalence of pain.66 A similar trend
was reported in 2 studies of chronic headache, but only in
women. In a cross-sectional study of migraine in senior high-
school students,1 and in a large Scandinavian population–based
study of twins,78 older subgroups had significantly higher mi-
graine prevalence than younger subgroups. This was not found
for TTH.78

3.4.1.3. Earlier experiences of chronic pain

Cross-sectional34,42 and longitudinal37,38,54,95,98,99 studies of
chronic pain in emerging adults have consistently found previous
chronic pain to be a precursor to experiencing chronic pain in

emerging adulthood. Furthermore, this has been found when
pain is assessed in the same region,34,37,38,42,54,98,99 as well as in
other bodily regions.34,37,95 Results from a prospective study in
close to 9,600 Danish twins identified a dose response, in which
more days with lower back pain in adolescence increased the risk
of persistent back pain in emerging adulthood.38

3.4.1.4. Family history of chronic pain

A family history of chronic pain is often observed among emerging
adults with chronic pain. A retrospective study found familial
chronic pain was associated with 2.5 to 3 times the risk of chronic
pain in emerging adults64 and was later supported by a
prospective study of clinical pain patients, in which worse pain

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis (2009) flow chart of articles identified for inclusion and exclusion of chronic pain in
emerging adults scoping review.
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outcomes were found in those reporting parental chronic pain
regardless of parent or child sex.81 Having 2 parents with chronic
pain worsened health outcomes further.81 This association has
also been reported in chronic headache. In 2 longitudinal studies
assessing childhood predictors of chronic headache, frequent
parental headaches were a significant predictor of chronic pain in
emerging adulthood,54,91 and many cross-sectional studies
assessing chronic headaches in emerging adults have confirmed
observations that parents18,60,90 and/or family members42,60

often have a family history of problematic headaches.

3.4.1.5. Preterm delivery and low birth weight

A longitudinal study of individuals delivered preterm and with low
birth weight (#1500 g) found that they had 2.6 times the risk of
chronic pain in emerging adulthood, and individuals who were
term but small for gestational age had 3.6 times the risk of chronic
pain, compared with a control group.46 Similarly, researchers in
another study found low birth weight and neonatal intensive care

unit admission increased the likelihood of having musculoskeletal
chronic pain in adulthood by 2.2 and 1.6 times, respectively.63

However, null findings between perinatal complications and
headaches presence in young adulthood have also been
reported.91

3.4.1.6. Neurobiology

Neurobiological differences have been identified between those
with and without chronic pain, although temporality was not
examined. In an experimental case control study, 20 young adults
with and without chronic lower back pain were compared in their
motor neuronal network activity.86 Individuals with lower back
pain had reduced map volume of lower back muscles when the
motor cortex was stimulated by transcranial magnetic stimula-
tion, indicating that they had reduced and more generalized
cortical organization of inputs to back muscles. In a second
experimental study, 349 emerging adults grouped into persisting
chronic abdominal pain, remittent abdominal pain, and healthy
controls were presentedwith 2 stress-provoking situations. Heart
rate variability was found to be reduced only in women with an
ongoing chronic pain condition, suggesting reduced parasym-
pathetic “braking” of sympathetic activity, both at rest and in
stress. Consequently, poorer parasympathetic regulation may
increase the risk of chronic abdominal pain.97

3.4.1.7. Illness, injury, and posture

Few studies have assessed the link between illness, injury, and
posture and chronic pain in emerging adults. Emerging adults
with a primary headache condition have reported lower ratings of
their health than controls.94 Illness in childhood has also been
associated with chronic pain, with admittance to the hospital
during childhood and havingmore illness than peers in secondary
school increasing the likelihood of chronic pain in emerging
adulthood by 1.7 times and 4 times, respectively.64 Similarly, a
history of head trauma,60 arterial hypertension,60 and childhood
neck or back injury91 have been associated with primary
headaches in emerging adults in some studies. Others have
reported null findings for mild traumatic head injury91 and cervical
disc degeneration.56 Limited, primarily cross-sectional evidence
exists regarding a role of posture in chronic musculoskeletal pain.
Compared with university students without chronic pain, those
with chronic lower back pain had amore extended posture during
load transfer tasks,68 and those with chronic neck–shoulder pain
had more spinal rotation during smart phone use.101 Another
study found no link between thoracic curvature and chronic back
pain.40

3.4.2. Psychological factors

3.4.2.1. Anxiety and depression

Anxiety and depression have been considered both before and
after the onset of chronic pain (also see Section 3.5.3). In a
longitudinal birth cohort, after adjusting for sex, childhood, and
maternal history of headache, high ratings of anxiety symptoms in
childhood, high anxiety in adolescence, or an anxiety diagnosis in
emerging adulthood all increased the likelihood of migraines, but
not TTH, at age 26.91 In cross-sectional community-based
research, temporality was not assessed, although a pattern of
comorbid presentation was frequently observed. Generally,
depression was more common among migraineurs than other
headache types or no headaches in a cohort of women.18 In other

Table 2

Summary of characteristics of the included studies.

Study characteristic Number (n 5 78) Proportion (%)

Year published
,1990 1 1.3
1990–1994 3 3.8
1995–1999 0 0.0
2000–2004 10 12.8
2005–2009 16 20.5
2010–2014 21 26.9
2015–2019 27 34.6

World region*
North America 23 29.5
Middle East 11 14.1
Oceania 8 10.3
Northern Europe 7 9.0
United Kingdom 5 6.4
Western Europe 5 6.4
Chinese Asia 4 5.1
South America 4 5.1
Southern Europe 3 3.8
Eastern Europe 3 3.8
Central and West Africa 2 2.6
South Eastern Europe 1 1.3
Japan and Korea 1 1.3
Southern and East Africa 1 1.3

Sample size†
.100 10 13.3
100–499 26 34.7
500–999 12 16.0
1000–4999 21 28.0
50001 6 8.0

Type of chronic pain‡
Headache 36 45.0
Musculoskeletal 16 20.0
Abdominal 5 6.3
General chronic (or multisite) 23 28.8

Study design
Cross-sectional observational 51 65.4
Prospective cohort 18 23.1
Retrospective case–control 2 2.6
Randomized controlled trial 2 2.6
Cross-sectional experimental 1 1.3
Noncontrolled trial 1 1.3
Mixed design 1 1.3
Cross-sectional qualitative interview 2 2.6

* World regions as per ABS.7

† n 5 75, because of 3 studies not reporting the emerging adult subgroup sample size.

‡ n 5 80, because of 2 studies reporting on both headaches and musculoskeletal pain.
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studies, depressive symptoms were associated with increased
likelihood of comorbid migraines by between 2.1 times and 4.4
times.14,42,59 In one of these studies, depressed mood was twice
as likely in women with TTH.59 Having anxiety similarly increased
the likelihood of participants reporting migraines by 2.3 times14 to
4.5 times.42 In a study on chronic musculoskeletal pain in
university students, depression and anxiety were both associated
with a higher likelihood of also having chronic lower back pain.66

The comorbid presence of internalizing disorders and chronic
pain has also been observed in tertiary pain clinic sample, in
which medical chart review before treatment revealed 45% of the
sample had depression and 41% had anxiety, with the presence
of either of these conditions associated with worse pain
interference.3 Female patients were more likely to have anxiety
than male patients, although no sex differences were present for
depression.

3.4.2.2. Stress

Stress may have short-term and long-term consequences on
chronic pain, although this has not been explored in much detail
in emerging adults. In one longitudinal study, Waldie92 de-
termined that high-intensity stress during adolescence predicted
migraine in emerging adulthood. Other research identified cross-
sectional associations between stress and chronic pain. In
small68 and large66 cross-sectional analyses, recent stress was
associated with also having chronic musculoskeletal pain. In the
latter study, sources of stress included being dissatisfied with
their university major, being dissatisfied with the university, high
expectations from parents, difficulty adapting to campus life,
feelings of inadequacy, and being worried about not meeting their
goals. Similarly, other researchers found that dissatisfaction with
tertiary study in men doubled the likelihood of also reporting TTH,

Table 3

Factors associated with chronic pain in emerging adults.

Associated factor Number and type of studies

Cross-sectional Longitudinal Total

Biological
Sex 8 2 10
Age 5 0 5
Earlier experiences of chronic pain 2 6 8
Family history of chronic pain 4 4 8
Preterm delivery and low birth weight 0 3 3
Neurobiology 2 0 2
Illness, injury, and posture 5 3 8

Psychological
Anxiety and depression 6 1 7
Stress 3 1 4
Pain catastrophizing 3 1 4
Personality 2 1 3
Cognitive function 1 1 2

Social and environmental
Socioeconomic status 2 1 3
Parent mental health and family functioning 1 1 2
Childhood abuse 1 1 2
Sexual orientation 1 0 1

Lifestyle
Sleep 5 1 6
Recreational drugs (alcohol, tobacco, and
cannabis)

8 0 8

Body mass 4 0 4
Physical activity 2 0 2

Cross-sectional designs included cross-sectional observational, cross-sectional experimental, and cross-sectional qualitative interview. Studies with a time component, whether prospective or retrospective, were included in

the longitudinal design category. Longitudinal study designs included prospective cohort, randomized controlled trial, longitudinal data-linkage cohort, retrospective case–control, and noncontrolled trial.

Figure 2.Number of research articles included in the review by the year of publication and topic. Publications that addressedmultiple topics were included in each
category.
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and self-reported overwork doubled the likelihood of migraine in
both sexes.59

3.4.2.3. Pain catastrophizing

Limited evidence has assessed whether pain catastrophizing
is associated with the presence of chronic pain, although a link
with poorer outcomes may exist. In 2 studies of university
students, catastrophizing was not associated with whether or
not individuals had chronic pain.15,68 However, within a
subsample of emerging adults with chronic pain, higher levels
of catastrophizing were associated with greater headache pain
and more pain-related interference.15 In a larger US-based
data linkage study of 1,028 individuals, age moderated the
relationship between catastrophizing and pain interference,
with the association between the 2 decreasing as age
increased.27

Pain catastrophizing in adolescence may be associated with
the presence of chronic pain in emerging adulthood. In a 9-year
longitudinal study of 843 adolescents with clinically relevant
chronic abdominal pain, the authors identified 3 phenotypes of
pain adaptation, which combined catastrophizing with other
psychological pain constructs and disability. In their follow-up,
the authors assessed whether a chronic pain condition was
present in young adulthood.96 They found that the “high pain
dysfunctional” group (characterized by extremely high cata-
strophizing, a threatening view of their pain, little belief in their
ability to cope with pain, and high levels of negative affect, pain
intensity, and disability) were significantly more likely to report
chronic abdominal pain disorders and experience other
comorbid chronic pain conditions in emerging adulthood
compared with other pain groups. The groups that were
psychologically adaptive had a much lower likelihood of
experiencing chronic pain in emerging adulthood, irrelevant of
pain severity during adolescence.96

3.4.2.4. Personality

Personality has been considered in 3 studies covering chronic
pain in emerging adults. A population-based longitudinal study
identified that, after controlling for sex, childhood, and
maternal history of headache, stress reactivity personality trait
at age 18 predicted migraines at age 26.91 In addition, in a very
small study of 14 participants, prevalence of type A personality
tendencies were higher in those with chronic pain compared
with individuals without pain.100 In a third study, negative pain
outcomes were highest among university students grouped by
higher levels of socially prescribed perfectionism and lower
self-efficacy for coping with pain.35

3.4.2.5. Cognitive function

Some studies have considered an association between
headache and cognitive function in emerging adults. One
cross-sectional study of individuals with and without primary
headache found that the headache group had reduced
selective attention (control of competing cues) during pain-
free periods.28 In a longitudinal study, young adults with
migraine, compared with TTH and controls, had slightly lower
scores on measures of verbal ability, but not reading, verbal
expression, and mathematical skills, assessed during their
childhood (3–13 years).93 The authors concluded that mi-
graines and lower verbal performance may be associated
because of a shared risk factor.

3.4.3. Social and environmental factors

3.4.3.1. Socioeconomic status

One study has directly assessed socioeconomic status as a risk
factor for the development of chronic pain in the emerging
adulthood. Various proxy measures including family income,
parental education, and welfare receipt during the participant’s
childhood were all nonsignificant in their relationship with chronic
pain in emerging adulthood.31 Some studies have identified a
potential relationship between migraines and aspects of socio-
economic functioning. In a slightly older Swiss cohort (29–30
years), fewer migraineurs reported full-time employment than
individuals with TTH or other headaches.67 No differences were
present for marital status, social class, education level, or number
of children. Furthermore, a cross-sectional study conducted in
New Zealand identified that at age 26, women with migraine were
75%more likely to earn a lowwage (below NZD$30,000 per year)
compared with headache-free controls.94

3.4.3.2. Parent mental health and family functioning

One study assessed whether a history of parental anxiety
predicted chronic pain and/or depression in emerging adulthood.
The risk for each of these conditions increased by 20%; however,
the risk of comorbid chronic pain and depression increased 3-fold
when parental anxiety was reported.31 The same authors
assessed whether childhood family functioning predicted chronic
pain, finding that adaptive family functioning, including problem
solving, open communication, affective responsiveness, affective
involvement, and behavioural control, was not related to the
presence of chronic pain alone, but resulted in a modest
protective effect for comorbid chronic pain and depression.31 In
another study, Laird et al.57 assessed whether caregiver
attachment style had an impact on chronic abdominal pain. They
found support for their model, concluding that early life
interactions with a caregiver that result in a more anxious
temperament confer greater risk of poorer outcomes in the
context of chronic pain later in life.

3.4.3.3. Childhood abuse

Two large studies support the association between childhood
abuse and presence of chronic pain. In a community sample of
almost 10,000 emerging adults, Roberts et al.76 found that a
reported history of sexual or physical/emotional abuse experi-
enced during teenage years was significantly associated with
multisite chronic pain in emerging adulthood. Similarly, in 1,500
emerging adults, Gonzalez et al.31 found that earlier reports of
severe physical abuse doubled the risk of chronic pain.
Furthermore, physical or sexual abuse was associated with 4
times the risk of comorbid chronic pain and depression which
was categorized separately from chronic pain without this
comorbidity.31

3.4.3.4. Sexual orientation

A single study has assessed sexual orientation and chronic pain in
emerging adults. In a large cross-sectional analysis in the United
States,76 all minority sexual orientation groups (gay, lesbian,
bisexual, mostly heterosexual, and heterosexual with same-sex
sexual contact) had elevated prevalence of abdominal pain
($40% greater risk), and sexual minority groups other than gay
and lesbian had a higher prevalence of pelvic ($70% higher risk)
and multisite pain ($90% higher risk), compared with
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heterosexual with no same-sex sexual contact controls. The
authors reported that historical childhood abuse in minority
groups explained up to a third of the relationship with multisite
pain.

3.4.4. Lifestyle factors

3.4.4.1. Sleep

Sleep problems have been implicated with chronic pain in 5
cross-sectional studies, with a variety of definitions for sleep
problems used. In community samples, insomnia has been
associated with 2.7 times the risk of migraine in women,59 and in
another study, weekly problems sleeping were associated with
twice the likelihood of students reporting chronic lower back
pain.66 Other studies report that emerging adults with chronic
pain have more trouble falling asleep,34 sleep less,32 and have
poorer sleep quality32 than individuals without pain. High
comorbidity (55%) between both conditions has also been
reported in a clinical pain sample.3 One prospective study
attempted to address the directional nature of the relationship
between sleep and chronic pain in emerging adults.12 The
researchers found a positive relationship between sleep prob-
lems in early adulthood and risk of chronic pain 3 years later.
Here, poorer sleep predicted both the onset and themaintenance
of chronic pain as well as worse musculoskeletal pain severity.

3.4.4.2. Recreational drugs: alcohol, tobacco, and cannabis

Because of the cross-sectional nature of studies assessing
recreational drug use and chronic pain, it is not clear whether
recreational drug consumption is a risk factor for, or a coping
strategy in response to, chronic pain. A US review of 283 tertiary
pain clinic patients’ medical charts found high prevalence rates of
smoking; one-third (31.5%) reported smoking—20.5% smoked
cannabis and 21.6% smoked tobacco.3 Consistently, in a cross-
sectional Canadian study of 143 cannabis users, almost half of the
sample (43.5%) reported having chronic pain, with pain relief
reported to be the primary motivator for use.25 Regarding smoking
tobacco, a large US cross-sectional twin study (n 5 1,588) found
that smoking doubled the likelihood of chronic musculoskeletal
pain,61 although this was not replicated in a smaller study of 170
nursing students.68 A large cross-sectional community-based
study of emerging adults (n 5 1,007) found those with migraine
reported higher rates of nicotine dependence and alcohol or illicit
drug abuse or dependence than those without migraine.14

However, again, mixed results were found in smaller samples of
university students, in which alcohol consumption,60 but not
smoking,42 was linked to migraine. The largest study on this topic
covered a sample of 8,664 Chinese university students, in which
both smoking cigarettes and drinking alcohol were associatedwith
an increased likelihood of chronic musculoskeletal pain in a linear
pattern consistent with increasing consumption.66

3.4.4.3. Body mass

A USA-based clinical chronic pain study assessed body mass
index in their sample, finding slightly higher rates of obesity
compared with statistics in their local region, with 57% in the
normal category and 40% in the overweight (20.8%) and obese
(18.5%) categories;3 however, obesity was not associated with
pain interference. Furthermore, 3 cross-sectional studies of
medical students found no association of body mass index with
chronic lower back pain40 and primary headaches.42,60

3.4.4.4. Physical activity

Two cross-sectional studies assessed associations of physical
activity and chronic pain in university students. One study found
low levels of physical activity were associated with migraine,60

whereas the second study found higher levels of physical activity
were associated with chronic back pain.68

3.5. Outcomes of chronic pain

The following outcomes of experiencing chronic pain during
emerging adulthood have been reported in the literature. Many
studies identify outcomes through cross-sectional surveys of
pain-related interference, particularly those based on university
cohorts.

3.5.1. Occupational and educational pain-related
interference

Most research on this topic focuses on the pain-related impact of
headaches on university participation. In cross-sectional
university-based surveys, most students with migraine reported
their educational performance (83.9%), and the ability to attend
classes (78.2%)was reduced duringmigraine attacks.42 Tension-
type headache pain-related reductions in academic performance
were also reported in 12.4% of students.50 When comparing
primary headache types, migraines have been associated with a
greater decrease in performance during the pain episode, more
hours of study interference because of pain and worsening of
pain experience around examination time, compared with TTH.9

In 1,340 female Saudi Arabian university students, 85.1% with
recurrent migraines, compared with 4.5% with TTH, reported
headaches limited their ability to study and enjoy life.18 Similarly,
in a New Zealand cohort study assessing the impact of frequent
headaches on emerging adults at age 26, individuals with
migraine (38.9%) and combined migraine and TTH (35.7%)
reported significantly more headache-related work interference
than individuals with TTH (11.0%).94 This is consistent with a
qualitative study inwhich a clinical sample of emerging adults with
chronic pain identified hindered opportunities regarding work and
education because of their pain.87

3.5.2. Physical limitations

In a 10-year longitudinal follow-up of an adolescent clinical pain
sample, those with chronic pain symptoms persisting into
adulthood reported significantly lower levels of physical function-
ing and restriction in daily activities because of physical
limitations.99 In another study, students with migraines reported
more pain-related interference in daily activities and reduced the
ability to perform rigorous physical activities.9

3.5.3. Psychological outcomes

Longitudinal research supports an increased risk of internalizing
disorders with the presence of chronic pain. In a follow-up of
almost 1,000 emerging adults, the researchers found that a
history of migraine increased the risk of depression at follow-up
14 months later by 4 times, and an anxiety disorder almost 3
times, compared with those without migraines.13 Similarly, in a
longitudinal study of almost 500 adolescents composed of a
clinical sample of chronic functional abdominal pain and controls,
those with ongoing chronic functional abdominal pain into
emerging adulthood had 7.3 times the risk of a lifetime anxiety
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disorder and 4.1 times the risk of a lifetime depressive disorder
compared with controls.80 In particular, a predisposition to
anxiety was found in this study even with the resolution of the
chronic pain condition by emerging adulthood.80 In addition,
regarding sleep problems and chronic pain, a prospective study
identified that severe abdominal pain at baseline was associated
with an increase in sleep problems at the 3-year follow-up in
emerging adults.12

3.5.4. Social interference

Two qualitative studies detailing interviews with clinical chronic
pain samples of emerging adults provide the greatest insight into
this topic. Key social consequences highlighted by participants in
both studies were peer isolation and dependency on others,
including their parents and health care providers.83,87 In addition,
young adults reported separation from society’s expectations
because of pain,87 feeling invalidated in their chronic pain
condition because of their young age,87 and pain-related impacts
on their relationship with a significant other.83 Headache-specific
impacts have also been identified. In a cross-sectional study
assessing the impact of frequent headaches in emerging adults,
just over 40% of individuals with migraine, including combined
migraine and TTH, and 9.1% of individuals with TTH, reported
headache-related interference to social participation.94

3.6. Pain management strategies and treatment options

3.6.1. Analgesic medication

Assessment of over-the-counter analgesic medication use
occurred primarily in cross-sectional university-based headache
studies. Rates of analgesic use for TTHwere between 52.4% and
100%.18,50,52 For migraines, rates were similar: 72.2% to
100%.18,42,52 In both groups, the most commonly used
analgesics were paracetamol and nonsteroidal anti-
inflammatory drugs, such as ibuprofen.18,42 Regarding opioids,
in a USA retrospective review of medical charts of 283 tertiary
pain clinic patients, 50.0% of the patients had an opioid
prescription.3 Importantly, longitudinal analysis of opioid use in
young people with chronic pain revealed that individuals with a
mental health diagnosis in the 6 months before their pain
diagnosis had a 2.4 times increased risk of long-term opioid
prescription and 1.8 times increased risk of receiving long-term
opioids over some opioids.75 Other commonly prescribed
medications for emerging adults with a severe pain condition
included antidepressant (25.4%) medications and antianxiety/
mood stabilizers (11.0%). Women tended to be prescribed
anticonvulsants and antidepressants more often than men.3

Furthermore, 20.5% of emerging adults smoked cannabis, with
men more likely to use cannabis than women.3

3.6.2. Consulting a physician

Six cross-sectional studies of university students assessed
whether or not emerging adults sought physician consultations
for their pain, with headaches primarily assessed. In a Swedish
study of headache, 13.5% sought professional help, with most
consulting a doctor (6.1%) or several professions (eg, doctor,
physiotherapist, nurse, and others; 6.1%).49 Separating primary
headache types, 11.9% to 26.4%18,52 of those with migraine and
9.4% to 12.4%18,52 with TTH sought medical care. A consider-
ably lower rate was found in a Turkish study, in which only 2.9%
had sought medical attention for their headaches.50 In other pain

types, individuals with musculoskeletal pain sought medical
assistance in 18% of cases,89 and 39.6% of those with IBS
consulted a physician at least once (11.6% reported multiple
consultations).34

3.6.3. Passive and active strategies

Three cross-sectional studies of university students assessed
other strategies for dealing with pain. In 2 studies assessing
strategies for dealing with chronic headaches, most reported
using passive treatments such as resting (58.1%),50 massage
(26.7%),50 or sleeping (66.9%).52 This was in contrast to
university students with musculoskeletal pain in another study
who used more active strategies, eg, stretching (55.7%), yoga
(19.2%), and weight training (23.5%).89

The use of online pain diary application for symptom
monitoring has also been assessed in this cohort. Young adults
with chronic headaches reported on their ability to self-monitor
pain triggers, symptoms, outcomes, and coping strategies with
an electronic diary. Ratings were positive, with participants
finding it to be particularly helpful for the identification of effective
treatments, guidance of self-care behaviours, and to report their
symptoms to health professionals and family members.41

3.6.4. Treatments

A small number of specific physical treatments have been
assessed in emerging adults, each with different primary
outcomes and involving nonclinical cohorts. In a 1-group
pre–post-test assessment of whole-body vibration exercise
targeting chronic lower back pain, Zheng et al.103 found a
significant reduction in lumbar angle deviation in combinationwith
lower ratings of pain intensity. In a second study, using a
randomized trial methodology, the effects of exercises for chronic
idiopathic neck painwere comparedwith exercise combinedwith
pain neuroscience education in university students. Only one
between-group difference was found; the group receiving
education had greater knowledge of pain neuroscience.65 Third,
a randomized controlled trial of nonpharmacological treatments
in emerging adults with headaches identified that all pain
parameters were improved by relaxation exercises alone as well
as by combined relaxation and physical therapy. Greater effects
in headache frequency and intensity were found at the 3-month
follow-up in the latter group.2

3.6.5. Barriers to health care

In their qualitative survey of barriers to health care, Stinson and
colleagues noted that emerging adults with chronic pain recruited
from tertiary care multidisciplinary clinics highlighted barriers to
seeking treatment, which included health care system barriers
eg, difficulty accessing specialized treatment resulting in consul-
ting a large number of doctors, perceiving a sigma for seeking
pain-relieving treatments; societal barriers eg, a lack of un-
derstanding and empathy which emerging adults felt may be due
to their age; and patient-specific barriers eg, not havingmoney for
treatment, difficulty engaging in a consistent pain management
regime because of competing and changeable demands (eg,
examinations and casual work).83 A second quantitative study on
the needs of emerging adults with chronic pain confirmed that
perceived invalidity of their illness in the context of age, as well as
feelings of dependency on their parents and health care
providers, were critical themes faced by emerging adults with
chronic pain.87
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3.6.6. How to better meet the needs of emerging adults

Stinson et al.83 also asked their participants how service delivery
can be improved to better meet the needs of young adults. Key
considerations included increased awareness of young people as
their own advocates, the availability of services outside of work
and school hours, and being grouped with age group peers.
Important topic young adults with chronic pain identified for
inclusion in treatment included sexual interferences of chronic
pain and how this may affect important relationships, body image
regarding the weight gain side-effects of medications, the link
between sleep and worse pain, as well as the importance of an
interdisciplinary approach.83

4. Discussion

4.1. Overview of findings

Collectively, these results indicate that approximately 5% to 30%
of emerging adults experience chronic pain. The strongest
evidence for associated factors was found for familial chronic
pain and previous experiences of chronic pain in childhood.
Anxiety and depression seemed to have complex relationships
with chronic pain, being reported before, in association with, and
after the onset of pain. Critically, research has found that
accumulating more risk factors increases risk of chronic pain.31

In addition to increased risk of internalizing disorders, outcomes
of pain include interruptions to study and work, poorer physical
functioning, and pain-related interference to socializing. Emerg-
ing adults are open to trying a range of solutions for their pain
experiences, most frequently using analgesics, as well as seeking
medical attention. Cannabis is also used as a pain management
strategy in some instances. We observed few pain treatments
have been tested specifically in emerging adults, as has been
noted in another review in this age cohort.77 Barriers to treatment
were addressed in qualitative research, and include feeling
isolated within health care systems that emerging adults feel has
been designed for older adults, as well as difficulty meeting
competing priorities from pain treatment, educational require-
ments, and occupational commitments.83,87 In addition, health
care systems could better meet the needs of emerging adults by
addressing more age-relevant topics, eg, sexual health, the role
of sleep in worsening pain, and more availability of online
treatment options and out-of-hours appointments.83 A summary
of chronic pain experiences and pain management strategies
used by emerging adults can be seen in Figure 3.

4.2. Themes in the research

Research on this topic was scarce, heterogeneous in method-
ology, and in many cases based on convenience samples. Most
studies meeting our inclusion criteria were cross-sectional,
observational, and usually restricted to university students.
Almost a quarter of studies (18 studies) covered headache
prevalence in university students, with the remaining topics in the
field represented by only 60 studies. Race was considered only in
2 epidemiological studies, although neither reported their findings
in emerging adult subgroups.48,51 Given how critical the
emerging adult developmental stage is for life long occupational
and socioeconomic success, surprisingly little has been pub-
lished on chronic pain in this age group.

We excluded a large number of studies from review because of
absent chronic pain criteria, such as pain frequency and duration,
with significant heterogeneity noted in reporting methods.
Classifying pain based on 1-year or 1-month prevalence, without

considering frequency or duration, may introduce misclassifica-
tion bias into research findings, making it difficult to determine
which findings relate to a single pain experience vs an enduring
chronic pain condition. To allow findings to be readily compara-
ble, the fields covering individual pain locations need to ensure
consistent definitions of chronic pain are used, and chronic pain
groups are reported separately from other pain experiences that
may be more transient. This issue was absent for headache
research, in which a standardized definition of problematic
headaches by the IHS43–45 was routinely used. Similarly,
musculoskeletal pain researchers have reached a consensus
on defining back pain19, but stratification by chronic pain was
often not reported.

A strength of the research field was the number of longitudinal
follow-up studies assessing characteristics determined during
childhood and adolescence which were predictive of develop-
ment of chronic pain in emerging adulthood. These studies made
up just under a quarter of our included literature (18 studies).
Ultimately, these studies provided good support for the enduring
nature of chronic pain from adolescence into young adulthood.

4.3. Strengths and limitations

This study adds to the evidence base, providing an overview of
the academic chronic pain literature available on emerging adults.
A major strength was our application of a specific definition of
chronic pain. Pain experiences in adults are often reported based
on pain location or diagnosis rather than on the reoccurring
nature of the pain. We attempted to bring together work on
headaches, musculoskeletal pain, abdominal pain, and chronic
pain using a consistent definition. In addition, using chronic pain
phenotypes typical of research and clinical practice, we have
been able to match predictors that span developmental stages
into the emerging adulthood.

Our methodology has some limitations. Specifically, we used a
“title only” search and did not include search terms for pain
diagnoses eg, fibromyalgia, chronic regional pain syndrome,
temporomandibular joint dysfunction, IBS, or pain-causing
conditions eg, rheumatism and inflammatory bowel disease.
This may have affected our ability to report accurate prevalence
rates. This decisionwasmade based on assessment of costs (eg,
time and resources) and benefits (eg, number of additional
studies and topics found), and instead opted for a thorough
hand-search tomeet our aims. Furthermore, we did not complete
a quality assessment for each included article, which are not often
conducted in scoping reviews.4,74 However, a benefit of some
form of quality assessment is that it enables further identification
of gaps in the literature.74 Finally, the international spectrum of
research included was both a strength and limitation. Although
this approach allowed us to observe the diversity of the field,
cultural differences in pain, disability, and health care systems
were not systematically assessed.

4.4. Future research directions

Given the relatively small number of studies identified regarding
the broad field of chronic pain in emerging adults, future primary
research is required in many areas. (1) Data linkage and
longitudinal population-based data sets would be useful to
determine incidence. (2) Longitudinal study designs are needed
to investigate presumptive etiological factors, given the current
reliance on cross-sectional research. A more targeted approach
to preventing this condition in young adults would result fromboth
epidemiological modelling of cases attributable to risk factors that
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occur in adolescence and identifying characteristics that occur in
emerging adults that worsen pain experiences. (3) Longitudinal
studies are required to track the outcomes of chronic pain
experienced during emerging adulthood. Longitudinal studies
following adolescents with severe chronic pain conditions have
demonstrated serious socioeconomic outcomes, such as lost
educational attainment, lower income potential, greater de-
pendence on welfare, and associated mental health comorbid-
ities.21,22,71 These effects may be even stronger for individuals
experiencing functionally restricting chronic pain during emerging
adulthood. Further research is needed to track these outcomes
that are particularly important during this developmental period.
(4) Further treatment options should be assessed for this
developmental stage. Pain intensity is more predictive of pain
interference in emerging adults than in adolescents,27 suggesting
reducing pain sensitivity may be particularly useful in this age
group. In addition, the impacts of pain-specific psychological
constructs, such as anxiety, pain catastrophizing, pain self-
efficacy, and active coping styles in emerging adults would be
useful to determine, so that their role in treatment is clear.
Randomized controlled trials of treatment for chronic pain,
including stratified analyses of treatment outcomes in emerging
adults, are specifically needed. (5) Exploratory studies to better
understand the process by which emerging adults seek
treatment for chronic pain would improve triage services, and
conducting trials of health care adaptations to meet the needs of
emerging adults would improve the relevance of services for
emerging adults in the adult health care system. (6) It is critical that
racial, ethnic, and social disparities in experiences and treatment
of chronic pain in young adults are investigated as these currently
remain unexplored.

Secondary research will also become increasingly meaningful.
Three specific topics were identified during this review process
that require further investigation. (1) A systematic review is
needed to identify high-quality research describing the most
significant risk factors driving worse chronic pain–related
disability in emerging adults, including the most at-risk

adolescent phenotypes for poorer outcomes in young adulthood.
(2) We were unable to establish prevalence rates, an important
component in defining the issue. Future systematic reviews
should focus on establishing prevalence rates of chronic pain in
this population by synthesizing data on the full range of pain-
causing disorders and pain diagnoses. (3) A systematic review of
treatments, including randomized controlled trials and clinical
trials with stratified grouping of emerging adults, are needed once
enough high-quality treatment studies are available.

4.5. Conclusions

In conclusion, chronic pain in emerging adults has not been well-
studied, and much remains unknown regarding incidence,
etiology, outcomes, and treatment effects; topics that well-
designed longitudinal research could address. More is un-
derstood now than a decade ago, and this topic is becoming a
greater focus of research. A larger focus on understanding the
unique pain experiences during this developmental stage will
ultimately lead to improved treatment options and better long-
term outcomes.
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Ariane Sommer, Nicola Rosenthal, Anna Könning, Felix Selent,
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[28] Fogang FY, Touré K, Naeije G, Ndiaye M, Diop AG, Ndiaye MM.
Selective attention of students suffering from primary headaches in a
pain free period: a case control study. Afr J Neurol Sci 2013;32:36–44.

[29] Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The
biopsychosocial approach to chronic pain: scientific advances and
future directions. Psychol Bull 2007;133:581–624.

[30] Ghorbani A, Abtahi S-M, Fereidan-Esfahani M, Abtahi S-H, Shemshaki
H, Akbari M, Mehrabi-Koushki A. Prevalence and clinical characteristics
of headache among medical students, Isfahan, Iran. J Res Med Sci
2013;18(suppl 1):S24–7.

[31] Gonzalez A, Boyle MH, Kyu HH, Georgiades K, Duncan L, MacMillan
HL. Childhood and family influences on depression, chronic physical
conditions, and their comorbidity: findings from the Ontario Child Health
Study. Psychiatry Res 2012;46:1475–82.

[32] Graham JE, Streitel KL. Sleep quality and acute pain severity among
young adults with and without chronic pain: the role of biobehavioral
factors. J Behav Med 2010;33:335–45.
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[78] Russell MB, Levi N, Šaltytė-Benth J, Fenger K. Tension-type headache
in adolescents and adults: a population based study of 33,764 twins.
Eur J Epidemiol 2006;21:153–60.

[79] Scherf KS, Sweeney JA, Luna B. Brain basis of developmental
change in visuospatial working memory. J Cogn Neurosci 2006;18:
1045–58.

[80] Shelby GD, Shirkey KC, Sherman AL, Beck JE, Haman K, Shears AR,
Horst SN, Smith CA, Garber J, Walker LS. Functional abdominal pain in
childhood and long-term vulnerability to anxiety disorders. Pediatrics
2013;132:475–82.

[81] Sherman AL, Bruehl S, Smith CA, Walker LS. Individual and additive
effects of mothers’ and fathers’ chronic pain on health outcomes in
young adults with a childhood history of functional abdominal pain.
J Pediatr Psychol 2013;38:365–75.

[82] Smith DR, Leggat PA. Back pain in the young: a review of studies
conducted among school children and university students. Curr Pediatr
Rev 2007;3:69–77.

[83] Stinson J, White M, Isaac L, Campbell F, Brown S, Ruskin D, Gordon A,
Galonski M, Pink L, Buckley N. Understanding the information and
service needs of young adults with chronic pain: perspectives of young
adults and their providers. Clin J Pain 2013;29:600–12.

[84] Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, Moher
D, Peters MD, Horsley T, Weeks L. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med
2018;169:467–73.

[85] Tsang A, Von Korff M, Lee S, Alonso J, Karam E, Angermeyer MC,
Borges GLG, Bromet EJ, de Girolamo G, de Graaf R, Gureje O, Lepine
J-P, Haro JM, Levinson D, Oakley Browne MA, Posada-Villa J, Seedat
S, Watanabe M. Common chronic pain conditions in developed and
developing countries: gender and age differences and comorbidity with
depression-anxiety disorders. J Pain 2008;9:883–91.

6 (2021) e920 www.painreportsonline.com 13

www.painreportsonline.com


[86] Tsao H, Danneels LA, Hodges PW. ISSLS prize winner: smudging the
motor brain in young adults with recurrent low back pain. Spine (Phila Pa
1976) 2011;36:1721–7.

[87] Twiddy H, Hanna J, Haynes L. Growing pains: understanding the needs
of emerging adults with chronic pain. Br J Pain 2017;11:108–18.

[88] Velanova K, Wheeler ME, Luna B. Maturational changes in anterior
cingulate and frontoparietal recruitment support the development of
error processing and inhibitory control. CerebCortex 2008;18:2505–22.

[89] Vijay S, Ide M. Musculoskeletal neck and back pain in undergraduate
dental students at a UK dental school—a cross-sectional study. Br Dent
J 2016;221:241.

[90] Vlajinac HD, Dzoljic ED, Sipetic SB, Kostic VS. Hereditary patterns of
Belgrade university female students with migraine and nonmigraine
primary headache. J Neurol 2004;251:973–6.

[91] Waldie K, Poulton R. Physical and psychological correlates of primary
headache in young adulthood: a 26 year longitudinal study. J Neurol
Neurosurg Psychiatry 2002;72:86–92.

[92] Waldie KE. Childhood headache, stress in adolescence, and primary
headache in young adulthood: a longitudinal cohort study. Headache
2001;41:1–10.

[93] Waldie KE, Hausmann M, Milne BJ, Poulton R. Migraine and cognitive
function: a life-course study. Neurology 2002;59:904–8.

[94] Waldie KE, Poulton R. The burden of illness associated with headache
disorders among young adults in a representative cohort study.
Headache 2002;42:612–19.

[95] Walker LS, Dengler-Crish CM, Rippel S, Bruehl S. Functional abdominal
pain in childhood and adolescence increases risk for chronic pain in
adulthood. PAIN 2010;150:568–72.

[96] Walker LS, Sherman AL, Bruehl S, Garber J, Smith CA. Functional
abdominal pain patient subtypes in childhood predict functional
gastrointestinal disorders with chronic pain and psychiatric
comorbidities in adolescence and adulthood. PAIN 2012;153:
1798–806.

[97] Walker LS, Stone AL, Smith CA, Bruehl S, Garber J, Puzanovova M,
Diedrich A. Interacting influences of gender and chronic pain status on
parasympathetically-mediated heart rate variability in adolescents and
young adults. PAIN 2017;158:1509.

[98] Wang SJ, Fuh JL, Lu SR. Chronic daily headache in adolescents: an 8-
year follow-up study. Neurology 2009;73:416–22.

[99] Westendorp T, Verbunt J, Remerie S, Blécourt A, Baalen B, Smeets R.
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