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Abstract
Purpose
Long term health conditions, whether mental or physical, often co-occur in adolescents. For

instance, adolescents with chronic pain may experience co-occurring primary psychological
disorders. In this scoping review, we determine the influence of co-occurring chronic pain
and primary psychological disorders on adolescents’ functioning.

Methods
A systematic search of six databases was conducted to identify articles if they were: 1) peer-

reviewed; 2) reported original findings; 3) included participants aged 11-19 years, who
experienced chronic pain (i.e., pain lasting 3 months or more) and had a co-occurring
diagnosis of a primary psychological disorder; and 4) assessed functioning.

Results
Searches returned 9,864 articles after removal of duplicates. A two-phase abstract and full-

text screening process identified two eligible articles which compared emotional functioning
(n=1) and social functioning (n=2) between groups of adolescents with co-occurring chronic
pain and primary psychological disorders with adolescents only reporting chronic pain.
Overall findings revealed no differences in social functioning, but adolescents with co-
occurring chronic pain and a primary psychological disorder (depression and anxiety)
reported worse emotional functioning compared with adolescents with chronic pain alone.

Conclusion
This review confirms the limited research on co-occurrence of primary psychological

disorders and chronic pain in adolescents by only identifying two eligible articles exploring

the co-occurrence of chronic pain with depression, anxiety, and/or attentional disorders.

Key words: Adolescents, Adolescence, Chronic pain, psychological disorders, psychological

symptoms, Mental health disorder, Mental health symptoms, Functioning, Co-occurring.

Implications and Contribution

Chronic pain and mental health research are typically focused on psychological symptoms
associated with chronic pain and rarely considers the co-occurrence of primary
psychological disorders concerning adolescent functioning.

Future research should examine a wider range of primary psychological disorders through

means of clinical diagnoses in addition to self-report.
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Introduction

As a developmental time-point, adolescence comprises substantive changes in biological,
social, and psychological functioning [1,2]. The period of adolescence is typically considered
to span the ages of 10-19 years [3], although recent calls have been made to extend the
period of adolescence from 10-24 years [2,4]. Beginning with the onset of puberty, the
transition from childhood to adulthood involves physical, cognitive, social, emotional and
behavioural transformations, which some young people experience as challenging or
distressing [5,6]. These normative developmental transformations are often accompanied
by adolescents’ experience of psychological symptoms [7]. Indeed, many psychological
disorders begin in childhood or adolescence and increase with age [7,8]. The World Health
Organization (WHO) [3] estimates the incidence of primary (diagnosed DSM-IV disorders)
psychological disorders in adolescence to range from 10-20%, with depression and anxiety

the most commonly reported.

Living with primary psychological disorders is associated with a wide-ranging and
deleterious impact on the lives of some adolescents, with a substantial number reporting
untreated psychological disorders persisting into adulthood [9]. Indeed, approximately 50%
of adolescents who experience psychological disorders will experience a recurrence of their
initial disorder, or develop a different psychological disorder in adulthood [10]. Additionally,
adolescents who experience elevated psychological symptoms often develop co-occurring
psychological and physical health conditions. For example, adolescents who experience
insomnia are also more likely to develop disorders such as depression, anxiety and chronic
pain in adolescence [11]. Additionally, accumulating evidence emphasises the co-occurrence
of chronic pain (pain that occurs for 3 months or longer [12]) and psychological disorders.
For example, depression often co-occurs with chronic pain in children and adolescents [13].
The co-occurrence of chronic pain and psychological disorders was also found in a large
nationally representative study of adolescents who experienced co-occurring chronic pain
and diagnosed anxiety [14]. Interestingly, the above study found that adolescents were
more likely to experience psychological disorders before the onset of chronic pain rather

than following the onset of chronic pain.
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Prevalence rates of chronic pain vary across studies, depending on the methods used. A
systematic review identified rates of 11-38% of young people reporting an episode of
recurrent or persistent pain [15] with elevated rates of pain reported in girls compared with
boys. Adolescents with chronic pain often experience challenges to functioning, such as
impaired developmental [16], physical [17], and social functioning [18]. For many young
people, the experience of chronic pain is also associated with co-occurring psychological
symptoms, with adolescents who experience chronic pain being twice as likely to report
high levels of emotional distress when compared to adolescents without chronic pain [19].
As such, a number of adolescents living with chronic pain may subsequently develop a
primary psychological disorder. This is supported by evidence from Shelby et al. [20] who
found that in a sample of adolescents (8-17 years old at baseline) with functional abdominal
pain, 30% met diagnostic criteria for an anxiety disorder four years later, with heightened
risk for the development of a primary psychological disorder continuing even when the
chronic pain had resolved. Conversely, evidence of bi-directional relationships reveals that
some children and adolescents who experience poor psychological symptoms subsequently
develop chronic pain in adulthood [21,22]. These co-occurring chronic pain and

psychological symptoms often negatively impact adolescent functioning.

With regard to functioning, adolescents with co-occurring chronic pain who report higher
levels of psychological symptoms (e.g., depressive symptoms) often experience more
impaired social functioning, functional disability, and increased school absenteeism than
adolescents without elevated depressive symptoms [23]. Furthermore, for adolescents who
experience chronic pain, the addition of depression and anxiety symptoms are consistently
associated with greater levels of disability [24]. Importantly, research has typically focused
on adolescents with co-occurring chronic pain and psychological symptoms whether
clinically diagnosed or not. Despite the frequency of co-occurring chronic pain and
psychological disorders [14,25], little is known about levels of functioning of adolescents
with co-occurring chronic pain and primary psychological disorders. In this scoping review,
we aim to address this gap by identifying and summarising the current evidence regarding
the impact of co-occurring chronic pain and primary psychological disorders on adolescent
functioning. Additionally, we will use findings to outline a research strategy on how to

advance this line of inquiry. For this scoping review, we will focus on studies that report on
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adolescents aged 11-19 (to capture those of secondary school age in the English education
system), who experience both chronic pain and primary psychological disorders, with a
focus on the effects of co-occurring presentation on functioning. Only articles that include
the explicit observations of adolescents with both chronic pain and primary psychological

disorders (those fulfilling DSM-5 criteria) will be included in our review.

1. Methods
A scoping review [26] was chosen to identify emerging evidence that informs practice in the

field as well as knowledge gaps. Our review, guided by methodological frameworks
authored by Arksey and O’Malley [27] and Peters et al. [28], was conducted to map and
synthesise the literature regarding the functioning of adolescents with co-occurring chronic
pain and psychological symptoms. The scoping review protocol is available on the Open

Science Framework available at https://osf.io/sjvg2/. The Arksey and O’Malley [27]

methodological framework comprises five stages: 1) identification of a research question; 2)
identification of relevant studies; 3) study selection; 4) charting the data; and 5) collating,
summarising, and reporting the results. Additionally, and outside of the stages
recommended by Arksey and O’Malley, a quality assessment procedure was implemented
to ascertain the rigour of the articles by evaluating the expanse, depth, and quality of the
evidence presented in the papers selected for inclusion (included in Supplementary Material
1). However, this assessment was not used in consideration of inclusion or exclusion of the

articles in the review and was merely a tool for the authors to evaluate the included papers.

Stage 1: Identifying the Research Question
We asked: What is known about the functioning of adolescents with co-occurring chronic

pain and primary psychological disorders?

Stage 2: Identifying Relevant Studies
The five key concepts to be covered by the search strategy were identified by the first

author (S.B.) during a broad literature search. These concepts comprise: (1) Adolescence; (2)
Co-occurrence; (3) Primary psychological disorder; (4) Chronic pain; (5) Patterns of
functioning. The electronic literature search was conducted across six databases, Embase,

PsycNET, PubMed, Web of Science (Core Collection), PsycINFO and CINAHL with the last


https://osf.io/sjvq2/
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search conducted on 17 February 2020. To ensure that all five concepts were captured,
two search strings were developed, String one: Age, Primary Psychological Disorder, Chronic
Pain and Co-occurrence and String two: Age, Primary Psychological Disorder, Chronic Pain,
and Function. Search terms for each string were selected to cover the relevant concepts.
Table 1 shows examples of search terms for each concept, the full list can be seen in

Supplementary Material 2:

Table 1.

Search Terms used to conduct literature search

Age Adolesc* OR Child OR Children OR “Late childhood” OR “Early
adulthood”
Primary psychological disorder “Neurodevelopmental-Disorder* OR OCD OR PTSD

Chronic pain “Chronic Pain” OR Pain OR “Long term pain” OR “Persistent pain”
Co-occurrence Co occur* OR Comorbid* OR Co morbid* OR “Dual Diagnosis”
Function Function® OR Academi* OR School OR Social* OR Emotion*

Searches were conducted in each database by first searching using string one followed by a
separate search for string two. For each database, both searches were limited to the title
and abstract fields, peer-reviewed articles, original studies, and articles written in the
English language. No publication date was specified. A total of 17,961 references were
retrieved and uploaded to Endnote X9 [29] and subsequently, to Covidence software
(www.Covidence.org). Duplicates were removed, (n = 8097), with the remaining 9864
references retained for the title and abstract screening, see Figure 1 for the PRISMA

diagram of the screening process.

Stage 3: Study Selection

Covidence was used to screen the final selection of 9864 articles following a two-step
approach.

Step One: Screening; Abstract and Title Search

The screening was completed on the 9864 selected articles by the first author (S.B.). A total
of 25% of the eligible articles at this stage were double screened by independently trained
research assistants. Title and abstract screening were conducted using clear and well-

defined inclusion and exclusion criteria (See Table 2 for inclusion and exclusion criteria).
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Articles were excluded at this stage if they: (1) included participants outside of the age
range of 11-19 years; (2) did not provide a measure of functioning of adolescents who
experience co-occurring chronic pain and primary psychological disorder; (3) were not peer-
reviewed, or (4) did not report original empirical findings. A small number of conflicts n =4,
where a consensus could not be reached, were retained for full-text screening. Despite an
exhaustive search, the inter-library loans service and contacting authors, a further n =3
articles (see Supplementary material 3) had to be excluded as a full text could not be
sourced. In line with guidance for systematic reviews from Siddaway et al. [30], the reasons
for rejection were not retained at this stage; however, the number of rejected articles were

noted (i.e., n =9803), with the remaining n = 61 articles progressing to the full-text review.

Step Two: Screening; Full-Text Review
A full-text review of eligible articles (n = 61) was conducted by the first author S.B., and

trained research assistants. All articles were double screened with a further 50% screened,
for added rigour, by the research assistant not involved in the initial double screening of the
article. Conflicts were resolved by A.J. A total of n = 2 studies were found to be eligible for
inclusion at this stage following confirmation of the inclusion criteria (see Table 2). Fifty-nine
articles were eliminated with the majority not meeting the criteria for participant eligibility
of diagnosed primary psychological disorder and chronic pain (n = 47). Following
confirmation of the eligible articles, a thorough backward citation search was conducted on

each paper to ensure that eligible articles were not overlooked.

Stage 4: Charting the Data
A data extraction form was devised by the first author S.B. (Supplementary Material 4) with

data charted to show the following: (1) article details, for example, author, year and location
of publication, study aims and objectives; (2) participant information e.g., sample size, age
range, gender and culture, pain and /or psychological disorder; (3) study design, i.e.,
longitudinal, cross-sectional, quantitative or qualitative; (4) the analytical
approach/methods used; (5) methodology e.g., the assessment type; (6) outcomes or key

findings; (7) interpretation of outcomes; and (8) any other relevant information.

Quality assessment
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The quality of the included articles was assessed using the ‘scientific merit appraisal
method’ developed by Alderfer et al. [31] to allow for a rigorous assessment of published
articles irrespective of their methodology (see Supplementary Material 1) for full criteria
and results) and frequently used to record the quality of published papers in reviews
[32,33]. Although a quality assessment is outside of the Arksey and O’Malley [27]
methodological framework used for this scoping review, the appraisal of quality provided a
robust method to allow the direct comparison across articles. Articles were ranked by
individual grading between 1 (low quality) and 3 (high quality) on rating criteria of 9, 11 and
16 respectively. The quality assessment was independently conducted by S.B. and trained
research assistants. Articles were not excluded as a result of their quality assessment score

and there were no disagreements regarding the quality of the included articles recorded.
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Table 2

Study Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

Peer-reviewed articles.

Reported on original findings.

Full-text articles were written in English.

Included participants aged 11-19 years where
separate data is reported for any age group
within the age range 11-19.

Included participants who experienced
diagnosed primary psychological disorder
and chronic pain, that lasted three months or
more, including self-report and parent-report
studies.

Addressed concerns around functioning in
adolescents who experience diagnosed
primary psychological disorder and
experience chronic pain (pain lasting three
months or more that was continuous or
intermittent).

Did not include the collection of primary data
e.g., books or book chapters, case studies,
commentaries, editorials, letters, review
papers or thesis.

Full-text articles were not written in English.

Does not include participants aged between
11-19 years or did not report separate data for
any age group within the age range 11-19.

Included participants who did not experience
diagnosed primary psychological disorder and
experience chronic pain, that lasted for three
months or more, including self-report and
parent-report studies.

Did not explicitly examine the functioning of
adolescents who experience diagnosed
primary psychological disorder and experience
continuous or intermittent chronic pain lasting
three months or more.
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Figure 1. PRISMA flow chart of scoping review search

2. Results.
Stage 5: Collating, Summarizing and Reporting the Results
Two articles were included in this review and comprised participants from Taiwan (Wang et

al., 2007) and the USA (Kashikar-Zuck et al., 2010). Across the articles, the number of
participants with co-occurring pain and primary psychological disorders was recorded as n =
121, recruited from a community sample (Wang et al., 2007) and n = 102, recruited from a
specialist pain centre (Kashikar-Zuck et al., 2010). Both articles adopted a quantitative
approach and incorporated a cross-sectional design using self-report assessment surveys
and an additional diagnostic psychiatric interview, following the Diagnostic and Statistical
Manual of Mental Disorders (4t ed.; DSM-IV; American Psychiatric Association, 1994).
Participants included across the articles were predominantly female. A descriptive summary

of the included articles can be seen in Table 3.
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With respect to the overall research question, of identifying the nature of adolescent
functioning, the Wang et al. [38] article focussed on examining the prevalence of primary
psychological disorders, in participants with a chronic pain condition, to explore the effects
on the varied patterns of functioning. In contrast, the Kashikar-Zuck et al. [39][39] article
focussed on exploring the relationships between chronic pain and functional difficulties,
such as school absenteeism. Both articles focused on studying specific types of pain
conditions, Juvenile Idiopathic Arthritis (JIA) in the case of the Kashikar-Zuck et al. [39]
article and chronic daily headache in the Wang et al. [38] paper (see Table 3 for full

overview).

Assessment of Co-occurrence

Regarding measurement, Kashikar et al. [39] used the Children’s Depression Inventory (CDI)
(Kovacs, 1992) to assess adolescent self-report of depression and the Kiddie Schedule for
Affective Disorders and Schizophrenia (K-SADS-PL) [42,43] to conduct the diagnostic semi-
structured psychiatric interview. In addition to the adolescent measures, parents provided a
report of adolescent pain history and school attendance was recorded via both parent
report and school report in the Kashikar-Zuck et al. (2010) article. In contrast, in the Wang et
al. [38] paper, adolescents were asked to self-report whether they experienced chronic daily
headaches, prior to conducting additional diagnostic psychiatric interviews using the
Structured Mini-International Neuropsychiatric Interview-Kid for children and adolescents
(MINI-Kid) [44]. The subsequent narrative part of the review will summarise the evidence on
the identified domains of functioning across the articles. The domains studied in the eligible

articles were categorised as emotional and social functioning.
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Table 3.
Descriptive Summary of Included Articles

Article Attributes Kashikar-Zuck et Wang et
al., 2010 al., 2007
Sample
Whole sample size 102 121
Group of interest sample size 102 57
Age range of article 11-18 12-15
Mean age 15 13.8
% Females in whole sample 87.3% 74.4%
% Females with co-occurring pain and mental 87.3% 52%
health symptoms
Recruited from
Pain clinic X
Community X
Location
USA X
Taiwan X
Methods
Quantitative X X
Design
Cross-sectional X X
Assessment methods
Self-report X
Clinical evaluations X
Parent report X
School report X
Pain conditions
Chronic daily headache X
Fibromyalgia X
Mental health conditions
Anxiety
Depression X
Attentional disorders X
Functioning domain assessed
Social X X
Emotional X
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Domains of Functioning
Social Functioning
Social functioning was examined in both articles (Kashikar-Zuck et al., 2010 & Wang et al.,

2007).

Across these articles, social functioning was operationalised as school attendance (Kashikar-
Zuck et al., 2010) and the number of sick days (referred to as sick leave) taken (Wang et al.,
2007). Although neither article included in this domain specified the need for a diagnosed
psychological disorder in their inclusion criteria, both articles sought to examine the prevalence
of co-occurring chronic pain and clinical levels of psychological disorders and/or the impact of
having co-occurring symptoms on social functioning. However, only Kashikar-Zuck et al. [39]
included the explicit objective to assess social functioning in participants experiencing chronic
pain and a psychological disorder, whilst Wang et al. [38] set out to investigate the prevalence

and association of psychological disorders in adolescents with chronic pain.

Kashikar-Zuck et al [39] concluded that there were three separate primary psychological
disorders prevalent in adolescents with chronic pain, notably, depression, anxiety, and
attentional disorders. The authors also identified an association between social functioning and
school absenteeism. However, they concluded that for adolescents with chronic pain, the
diagnosis of a primary psychological disorder did not significantly increase the number of school

days absent when compared to those without a primary psychological disorder.

The Wang et al. [38] article reported the existence of two separate primary psychological
disorders in their adolescent sample, depression and anxiety. Results showed no difference in
social functioning when comparing adolescents experiencing co-occurring pain and primary

psychological disorders with adolescents who experience chronic pain alone.

To conclude, both articles investigated the domain of social functioning and reported no
significant differences between adolescents who experienced chronic pain and co-occurring

primary psychological disorders and those adolescents who experienced chronic pain alone.
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Emotional Functioning
Whilst the evaluation of emotional functioning was not the primary aim of the Wang et al. [38]

article, emotional functioning was examined as an adjunct to their primary objective. Wang et
al. [38] identified suicide risk in participants with chronic daily headache (CDH), which we have
operationalised as emotional functioning. In their study, Wang and colleagues reported that
female participants who experienced CDH and additional co-occurring primary psychological
disorders (i.e., major depression and anxiety disorder) reported elevated levels of suicide risk as

compared to participants with CDH alone.

3. Discussion
In this review, we set out to identify and summarise the current evidence and any gaps in the

literature regarding the impact of co-occurring chronic pain and primary psychological disorders
on adolescent functioning. We identified only two articles with a focus on co-occurring chronic
pain and primary psychological disorders, with an emphasis on functioning, highlighting a
dearth in the literature. Specifically, we only included articles that reported independent results
for adolescents in our selected age range (11-19 years) who experienced chronic pain and were
also diagnosed with primary psychological disorders, by diagnostic clinical interview. Both
eligible studies adopted a cross-sectional approach to studying the co-occurrence of chronic
pain and primary psychological disorders in adolescents. Regarding our objective to examine
functioning, we found that one of the two eligible articles revealed that adolescents with co-
occurring chronic pain and primary psychological disorders reported poor emotional
functioning which was also worse for these adolescents when compared to adolescents with
chronic pain alone. This finding is congruent with previous research that reported more
impaired emotional functioning among adolescents who experience co-occurring chronic pain
and psychological symptoms [47]. However, it is important to note that Paschoal and colleagues
[47] did not consider diagnosed primary psychological disorders specifically. Regarding social
functioning, our findings reveal that neither eligible article found significant differences in social
functioning between adolescents who experience chronic pain and primary psychological

disorders and adolescents’ pain alone. This finding is in contrast to articles exploring the impact
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of high levels of psychological symptoms (e.g., depressive symptoms) in adolescents with
chronic pain (e.g., Kasikar-Zuck et al. [39], Al-Khotani et al. [34]; Gauntlett-Gilbert et al. [45];
Gauntlett-Gilbert & Eccleston, [23] and Paschoal et al. [47]) who show worse social functioning

than their peers with chronic pain alone.

Perhaps the most critical finding in our review concerns the lack of research surrounding the co-
occurrence of chronic pain and primary psychological disorders, meaning that little is known
regarding the functioning of adolescents who experience both chronic pain and primary
psychological disorders. Existing literature typically focuses on assessing the functioning of
adolescents recruited from chronic pain clinics who report chronic pain and elevated levels of
psychological symptoms via self-report measures [45,46]. Similarly, previous literature also
reveals that adolescents recruited through mental health settings also report chronic pain
symptoms [48]; however, there was no reference to functioning outside of pain-related
disability in this article. Whilst research concerning elevated psychological symptoms helps
provide some context, there are important differences between adolescents who experience
symptom elevations and those who are diagnosed, meaning that adolescents who present in
mental health settings with diagnosable psychological conditions and accompanying chronic
pain are often not represented or identifiable in the literature. Chronic pain does not inoculate
an individual against a primary psychological disorder, so we would expect up to 20% of
adolescents with chronic pain to also have a history of, or a current, primary psychological
disorder. Currently, it is not possible to identify this subpopulation and would undoubtedly
make any investigations of sub-groups and approaches to treatment, or assessment of

differential outcomes, impossible.

Interestingly, during the screening process, we observed a variation in how the presence of
psychological disorders was assessed. Our review only included articles that provided a
diagnosis of primary psychological disorders, meaning that articles that considered elevated
symptoms on a range of psychological assessment measures were excluded. Adhering to such a

strict criterion provided a focused overview of the evidence of co-occurrence of diagnosed
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conditions yet resulted in the exclusion of research focussed on co-occurring symptoms.
However, the exclusion of articles that discuss high or significantly high scores or scores above
clinical cut-offs of psychopathology (n = 9) reveal that research surrounding the co-occurrence
of chronic pain and primary psychological disorders in an adolescent population is being
conducted, but the methods used to assess psychopathology are too varied and require
reconsideration. Future research is needed to review how psychological measures are used in
an adolescent chronic pain population and to formulate a strategy whereby we can ensure
consistency and rigour when discussing diagnosed disorders and not elevated symptoms.
Whilst we acknowledge that clinical interviews may produce more conservative estimates
versus symptom measures, and might be onerous on research resources, the addition of clinical
interviews to diagnose psychological disorders would be a valuable addition. For example, a
recent study by Vehling et al. [49] investigated cancer among a large well-phenotyped sample
of adults, with age-matched disease-free controls. Participants were screened for psychological
disorders and further assessed with a diagnostic clinical interview. The authors were then able
to examine clinically relevant comorbidities, in this case, affective disorders, which revealed
interesting results in that cancer may be associated with both increased and decreased
prevalence rates for psychological disorders. The Vehling et al. study [49] highlights that it is
indeed possible to successfully conduct high quality, well-defined studies with clear rigorous

assessment when assessing clinically relevant comorbidities.

Variety in methods used to assess primary psychological disorders also showcases how research
surrounding psychopathology in a chronic pain population has understandably developed to
foreground pain-specific rather than general psychology, particularly since evidence highlights
how adolescents who are not typically anxious report anxiety related to their pain [50].
However, when we consider that the wider population of adolescents who experience at least
one psychological disorder is currently 10-20% [3] then we assume that this figure would be
consistent or even higher for those adolescents who also experience chronic pain. Pain-related
psychological functioning is, of course, important to consider but perhaps in considering it so

well we are now occluding primary psychological disorders in the chronic pain population.
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Furthermore, given our findings identified only depression and anxiety as primary psychological
disorders to co-occur with adolescent chronic pain and negatively impact on functioning,
further research is needed to explore a wider range of psychological disorders. Examples
include autism, eating disorders, attention deficit hyperactivity disorder and bipolar disorder.
Moreover, focusing on Posttraumatic stress disorder (PTSD), evidence shows that in
comparison to young people without chronic pain, those with chronic pain reported
significantly higher PTSD symptoms and those symptoms were clinically elevated and related to
worse pain and functioning [51]. We suggest that by expanding the investigations to examine a
wider range of psychological disorders, a more thorough understanding of the functioning
experienced by adolescents who live with co-occurring chronic pain and primary psychological
disorders can be generated. At this point, we can only speculate as to the lack of research
evidence regarding other co-occurring primary psychological disorders. One potential reason
could be the high prevalence of anxiety and depression that is often seen in the non-pain
adolescent population. Thus, the understanding of the co-occurrence of these disorders is more
readily embraced by researchers. Second, to avoid participant burden due to lengthy
guestionnaire batteries, researchers may use more familiar frequently used measures to
investigate known psychological disorders rather than more time-intensive yet rigorous
measures to assess for diagnosable psychological conditions (e.g., diagnostic clinical interviews
that require training to administer). Regardless of the reason for this lack of variety in
assessment measures, we recommend using assessment measures with clinical cut-offs and or
those with screening tools to enable branching, allowing those adolescents that screen high to
be subsequently assessed for disorders, for instance, with diagnostic clinical interviews such as
the Kiddie-SADS [43]. We advocate for future exploration to determine the prevalence of
primary psychological disorders in the adolescent chronic pain population and the surrounding
challenges to functioning faced by adolescents who experience co-occurring chronic pain and
primary psychological disorders compared to those experiencing a single symptom. Until we
gain greater insight into these co-occurring conditions and patterns of functioning in
adolescents, we will continue to provide the closest matched therapies and treatments to

adolescents which may or may not help in their unique situation. Work that could inform
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tailored treatments for other co-occurring conditions shows how unified treatment protocols
have been used to treat co-occurring psychological disorders [52] and have the potential to
treat co-occurring conditions, such as chronic pain and primary psychological disorders.
Furthermore, transdiagnostic approaches that target common mechanisms across co-occurring
conditions have previously been shown to improve co-occurring chronic pain, anxiety, and
depression symptoms in several case studies and warrant further development to explore
whether similar findings can be found in a wider variety of primary psychological disorders
[53,54]. With respect to chronic pain, existing mutual maintenance models (e.g., depression
[13], and PTSD [55]) can be used to identify common underlying mechanisms and treatment

targets (e.g., sleep disturbances).

Reflective of wider chronic pain and psychological research literature [9,56] participants with
co-occurring symptoms included in the articles within this review were predominantly female.
This dominance is often observed in chronic pain and psychological research literature. Beyond
this female-dominant literature, evidence also mainly stems from Western countries with a
sample identifying as predominantly white. Consequently, generalisation of the findings might
be limited, and further research is needed in more diverse samples. However, in this instance,
the studies were conducted in the USA and Taiwan and did offer some diversity. Finally,
regarding the design of future studies, we recommend that chronic pain and psychological
research be focussed on longitudinal exploration. The lack of longitudinal research may result in
missing key information surrounding the adolescent experience over time and which
interventions or treatments are successful over time. In addition, future research should ensure
that adolescents are recruited from both chronic pain and mental health clinics to ensure that

we garner a greater understanding of any differences between the primary conditions.

4. Conclusion
In conclusion, the current literature on co-occurring chronic pain and primary psychological

disorders in adolescence is limited, despite the increasing numbers of adolescents reporting

these co-occurring symptoms. Our review particularly highlights how the limited research being
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conducted on chronic pain and primary psychological disorders is not focussing on a clinical
diagnosis for primary psychological disorders, and instead, most of the time relies on elevated
scores on symptom measures. This is problematic, as we know adolescents are experiencing
these symptoms at a clinical level and failure to acknowledge these disorders may mean that
they go untreated. Furthermore, although this review includes two articles, it is clear from our
review that adolescents with these co-occurring conditions face more challenges to emotional
functioning in comparison to adolescents who experience chronic pain alone. It is also clear
that the psychological disorders and the assessment measures used to investigate them are
often limited to depression and anxiety with little exploration of the different types of
psychopathologies that many adolescents experience. Subsequently, research surrounding co-
occurring chronic pain and psychopathology needs to be expanded to include a rigorous
assessment of common adolescent psychopathology including self-harm, conduct disorder,

eating disorders, OCD, ADHD, PTSD, phobias etc.
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