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A B S T R A C T

Autistic adolescents are at greater risk of chronic pain, but it is unclear how autistic features may relate to in-
dividual aspects of chronic pain. As autism traits exist in the general population as well, it is important to know if 
autistic traits could impact how effective chronic pain management is for adolescents. Here we examined autistic 
traits in 112 patients (12–18yrs) recruited from a UK national specialist adolescent pain rehabilitation pro-
gramme. Participants completed screening questionnaires for autistic traits upon entry to the programme, as well 
as clinically recognised pain measures before and after the 3-week treatment program. Autistic traits predicted 
greater psychological challenges at treatment onset. Critically, autistic traits were not related to the magnitude of 
improvement in pain measures during the pain management program. Our study suggests that adolescents with 
greater autistic traits may benefit from existing pain rehabilitation programs at similar rates to their peers. 
Additionally, these data suggest no reason for therapeutic pessimism for autistic pain patients. We do however 
acknowledge that these data may differ in populations with an autistic diagnosis, and that barriers may still exist 
for autistic people in treatment for pain.
Perspective: Autistic traits were explored in patients undergoing an Intensive Interdisciplinary Pain Treatment 
(IIPT). Higher autistic traits correlated with more pain related psychological difficulties at intake. Autistic traits 
were not related to the magnitude of improvement following IIPT. Our data therefore suggests that autism should 
not be a barrier to IIPT.
Data availability: Data is held in the PAIRED Pain Rehabilitation Database: Bath and Bristol, individual data used 
in the current analyses are therefore not available.

Introduction

Chronic pain is a common experience in adolescence,1 with many 
adolescents reporting substantial pain-related impacts on their lives 
such as impairments in school engagement, emotional, cognitive, social, 
developmental, and physical functioning.2–7 Interdisciplinary manage-
ment of chronic pain (Interdisciplinary Intensive Pain Treatment, IIPT) 
in adolescents, has been established to be effective in treating various 
domains of adolescent functioning, including affect, social functioning, 
and family functioning.8–10 A number of demographic features have 

been shown to alter the efficacy of many aspects of pain management 
including patient race,11 and sex,12 however other features have not 
been considered, including divergent neurotypes, i.e. autism.

There is increasing evidence that autism is related to childhood pain. 
In a US National Survey 15.6–19.9% of autistic children had recurrent or 
chronic pain in the last year compared to 8.2% of non-autistic children 
in the study.13 Furthermore, recent adolescent pain services audits have 
suggested a clinically significant level of autistic traits in as many as 14% 
of adolescent patients presenting with chronic pain,14 significantly 
higher than the current population prevalence estimates of 1.85%.15 In 
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spite of this increased prevalence, little is known about how autistic 
people experience and express pain.16 There is also reason to suspect 
that, in addition to difficulties in eliciting healthcare support in the 
autistic population, aspects of how autistic people may experience pain 
may leave them more vulnerable, for example in a systematic review of 
neurocognitive function in adults with chronic pain, several studies 
documented struggles with cognitive or mental flexibility,17 which also 
appears to be higher in autistic populations.18 This knowledge is further 
hampered by challenges that autistic females, who might be at greater 
risk of pain,14 are diagnosed much later than males and are more likely 
to not have received a diagnosis until adulthood,19 therefore necessi-
tating more flexible approaches to examining these questions in this 
population. Further, autistic adolescents have reported additional 
challenges associated with chronic pain and pain management, 
including overstimulation and perceptions of difference to non-autistic 
adolescents in pain.20 As such, evaluation of autistic traits in the gen-
eral population, which can often include undiagnosed autistic in-
dividuals, can provide insight into associations between pain and 
autism.

Currently unknown is the effectiveness of typical psychological 
management for chronic pain in autistic adolescents, or how features 
associated with autism might relate to interdisciplinary treatment. 
Indeed, little is known about psychological traits associated with pain in 
autistic adolescents. Previous research has established that autistic 
adults might experience a significantly greater degree of pain anxiety 
than their neurotypical peers.21 The efficacy of CBT for anxiety in 
autistic adolescents22 also may be reduced, with recommendations for 
modifications showing benefit from CBT for affective conditions,23 so-
cial anxiety,24 general anxiety25 and depression.26 Given the paucity of 
research about how autistic traits may impact interdisciplinary pain 
treatment efficacy, we first assessed the efficacy of non-adapted pain 
management intervention. In this study we first sought to examine how 
social and cognitive features associated with autism, related to the 
presentation of pain, within a chronic pain service. To achieve this, we 
used two measures of features which might be associated with autism, 
namely the Social Communication Disorders Questionnaire, to consider 
the social and communicative differences often observed in autistic 
populations,27 and the Detail and Flexibility Questionnaire (DFlex),28 to 
measure neurocognitive features associated with cognitive rigidity and 
attention to detail, which have been suggested to be particularly rele-
vant to processing styles in autistic populations.18 We then explored if 
the magnitude of reductions in pain intensity, pain disability and pain 
affect, following a standard, un-adapted IIPT programme, differed in 
relation to autistic features.

Methods

One hundred and twelve consecutive patients (88 female, 19 male, 5 
did not state their sex, participants were not asked about their identi-
fying gender) and their accompanying parents were recruited from a UK 
national specialist residential adolescent pain rehabilitation pro-
gramme. Participants were aged between 12 and 18 years at the time of 
their first visit (mean 15.8yrs, SD=1.63). Participants were predomi-
nantly of white race (88%), with no other racial group being represented 
by more than 3 patients. Participants self-described a range of diagnoses, 
which have been summarised into categories used in previous research. 
This, and further demographic information is present in Table 1.

Intensive Interdisciplinary Pain Treatment (IIPT) programme

Participants in this study comprised adolescents, and one accompa-
nying parent, who completed an intensive three-week residential pain 
rehabilitation programme. This type of programme, also known as an 
Intensive Interdisciplinary Pain Treatment (IIPT), is a standard approach 
for treating young people who present with chronic pain and high levels 
of pain related disability.29 This particular clinical programme has 

previously been described in detail elsewhere, and has been shown to be 
clinically effective across nearly all outcome domains, including phys-
ical functioning, social functioning and several domains of mood.30–32

Entry criteria for the clinical service meant that all participants were 
11–18yrs and had enduring chronic pain that was functionally disabling 
and refractory to standard treatment in their local services (i.e. adoles-
cents had withdrawn from traditional education and/or were unable to 
engage with their daily activities). Adolescents underwent a full medical 
and rehabilitation assessment before being enrolled onto the pro-
gramme. Exclusion was a decision of the assessing clinicians and as such 
there were no universal criteria; in practice, exclusion was usually due to 
severe mental health problems, child protection concerns, or lack of 
willingness to undertake demanding rehabilitation.

The programme aimed to help adolescents to restore everyday 
functioning and to improve mood in the face of ongoing pain that was 
not expected to change during treatment. Adolescents received daily 
physiotherapy, psychological intervention and skills-based work. Par-
ents participated in most adolescent sessions and also received a number 
of parent-only sessions with a Psychologist. Further details are available 
in Kemani et al.32. Of note, the programme was relatively intensive, 
including >80 h of input.

Materials

Detail and Flexibility Questionnaire (DFlex)
The DFlex is a measure of neurocognitive features associated with 

cognitive rigidity and attention to detail, these features have been sug-
gested to be particularly relevant to processing styles in autistic pop-
ulations18 and were therefore considered relevant within the current 
study. Adolescents’ self-reported features of cognitive rigidity and 
attention to detail were measured using the DFlex.28 The DFlex is a 24 
item self-report questionnaire evaluating two aspects of cognitive profile 
and their correlates in daily life. The DFlex comprises two subscales 
measuring flexibility/cognitive rigidity (12 items) and attention to 
detail/weak central coherence (12 items), for example, “I get very dis-
tressed if plans change at the last minute”. Higher scores indicate greater 
perceived difficulties, or alternatively a larger number of features of an 
autistic processing style. The DFlex was developed in an adult popula-
tion, and chosen for this study due to the face validity of the items in 
detecting autistic processing styles in high functioning individuals. In 
the original version, Cronbach’s alphas were 0.91 and 0.88 for the DFlex 
Rigidity and DFlex Attention to Detail, respectively.28,33 As this measure 
was not initially used with an adolescent population, we also calculated 
Cronbach’s Alpha based on our sample; here, alphas were.85 and.90 for 

Table 1 
Demographic information about participants at intake.

Male Female Not reported

Sex 19 88 5 
 Yes No Unknown 
Family history of pain 41 38 6 
 Mean (SD) 
Age (years) 15.8 (1.6) 
Age at pain onset (years) 11.0 (3.5) 
Weeks absent from school 32.7 (49.7) 
Diagnosis Diffuse / localised idiopathic pain 

Complex Regional Pain Syndrome 
Back Pain 
Pain associated with hypermobility 
Abdominal / pelvic pain 
Other

39% 
22% 
15% 
13% 
4% 
6%

Race White 
Black 
Chinese 
Indian 
Pakistani 
Any mixed background 
Other ethnic group

88% 
2% 
2% 
1% 
1% 
3% 
1%
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the DFlex Rigidity and DFlex Attention to Detail respectively.

Social and Communication Disorders Checklist (SCDC)
The Social and Communication Disorders Checklist (SCDC) is a 

parent-reported screening tool for autism-like features in the young 
person. Twelve items ask the parent to report on the accuracy of a range 
of autistic behavioural features as ‘not true’, ‘quite or sometimes true’ or 
‘very often true’. For example, “Does not pick up on body language”. The 
SCDC has been shown to be reliable (alpha =.93) to screen effectively for 
autism, and to have good discriminant validity in discriminating these 
features from other clinical groups.27 A group cutoff score of 8 on the 
SCDC has been shown to have a sensitivity of.90 and a specificity of.75 
for ASC, and a score of 9 has a sensitivity of.87 and a specificity of.82 for 
ASC when compared to a neurotypical comparison group.34 As previous 
research has found that the SCDC might be somewhat prone to over 
inclusion of people meeting the cutoff for autism, we selected the higher 
score of 9 when exploring potential presentation rate of autism within 
chronic pain services. Further, given that this measure is non-diagnostic, 
here we chose to use the full range of scores within our analyses to 
explore the relationships between autistic traits and chronic pain pre-
sentation. The SCDC has been generally considered a good screening 
tool in population studies and was included in the ALSPAC dataset.35

The SCDC has also been used recently in the context of other health 
related conditions, for example showing a relationship to symptoms of 
eating disorders in a study exploring the relationship between autistic 
presentation and eating behaviours.36 The SCDC has also been shown to 
correlate with scores on the on ADI-R, however correlations with the 
ADOS were non-significant.37

Bath Adolescent Pain Questionnaire (BAPQ)
The Bath Adolescent Pain Questionnaire (BAPQ) was used to mea-

sure physical and psychological pain functioning before and after 
treatment. The BAPQ is a self-report instrument that comprises seven 
subscales that index various aspects of the impact of pain on an 
adolescent; specifically, social functioning, physical functioning, 
depression, general anxiety, pain anxiety, family functioning, and self- 
rated social development.38 Subscales range from 6–12 items in length 
and adolescents are asked to indicate the frequency that they are able to 
perform various activities (i.e. “I walk normally”), or the frequency with 
which they experience distress (i.e. “Pain scares me”) on a five point 
Likert scale (“never” to “always”) for six of the seven subscales. The 
development subscale requires adolescents to compare their develop-
mental progress on a particular task with that of their pain-free peers 
using a five-point scale ranging from ‘very behind’ to ‘very ahead’. 
Higher scores indicate worse functioning on all subscales. The seven 
BAPQ scales have good internal consistency in pain management and 
paediatric rheumatology populations (α=0.80–0.85 in pain population) 
and generally adequate test–retest reliability.38

Pediatric Quality of Life Questionnaire (PedsQL)
The Pediatric Quality of Life Questionnaire (PedsQL) was used to 

measure psychosocial and physical quality of life before and after the 
IIPT. The PedsQL is a widely-used 15 item index of health-related pae-
diatric quality of life.39 Here, we used the PedsQL 4.0 SF15 Short-form 
Generic Core Scales for Teens. Questions address how often a teen has 
a problem in the areas of health and fitness, feelings, social relationships 
and experiences at school (i.e. “walking more than one block”, “getting 
along with other teens”, “paying attention in class”). This measure 
generates two subscale scores, (1) psychosocial quality of life and (2) 
physical quality of life, both rated from 0 – 100 where 100 equals perfect 
health-related quality of life.

Functional Disability Inventory (FDI)40

The Functional Disability Inventory (FDI) was used to measure the 
level of disability experienced by adolescents before and after the IIPT. 
The FDI is a 15 item children’s self-reported instrument to measure 

difficulty in physical and psychosocial functioning due to their physical 
health. The FDI measures perceptions of activity limitations during the 
past 2 weeks with greater scores indicating greater disability (i.e. “Being 
at school all day”). Items are scored from 0 (“no trouble”) to 4 
(“impossible”) and alpha was reported at.92 in the original validation 
paper.

Procedure

Research ethical approval was attained for this overall study from 
the relevant health related (20/NW/0296) and university organisations 
(20− 205). Ethical approval was also gained for the Research Database 
that provided the data (17/SW/0002).

All patients enrolled into the intensive adolescent pain rehabilitation 
programme, and their accompanying parent, were invited to give writ-
ten, informed consent to have their standard clinical data (including the 
measures described in this study) stored in an anonymised format on a 
formal Research Database (PAIRED Pain Rehabilitation Database: Bath 
and Bristol). A range of clinical measures were completed at the 
beginning and end of the 3-week programme, both by the adolescent 
and parent. The SCDC, a parent report of autistic traits in the child, was 
only administered at the beginning of treatment, as it was not considered 
likely to change over 3 weeks. Data for this study were taken from the 
PAIRED database.

The study was registered on the Open Science Framework ahead of 
data collection and analyses. The protocol can be found here: https:// 
osf.io/cs8uw/.

Analysis

All anonymised data were transferred to SPSS 2541 for analysis. Data 
were first examined for missing values for each of the measures, where 
fewer than 15% of items were identified as missing on a single measure, 
this was replaced with mean value replacement. For both the DFlex and 
SCDC, a number of participants were missing either at baseline or at the 
end of treatment for these measures. At the pre-assessment period there 
were 13 participants with missing data for the DFlex and 4 participants 
with missing data for the SCDC (all of whom were included in those 
missing for the DFlex). Post testing there were no data missing from the 
SCDC or from the DFlex. For those with only one timepoint, this was 
used as a measure of autism traits. Nineteen participants were removed 
due to having more than 15% of data missing on at least one measure.

Total scale and sub-scale scores were calculated for each measure 
based on published guidelines.27,28,38,39,40 Data were assessed for 
outlying scores (mean scores greater than three standard deviations 
above/below the group mean,42 here single outlying values were iden-
tified for the change scores for BAPQ social, BAPQ depression, BAPQ 
general anxiety, BAPQ developmental, PEDs QOL physical, FDI, and 
SCDC total. Following removal of participants, we had a final sample of 
89 participants (17 male, 71 female, 1 missing) with a mean age on 
intake of 15.68 yrs (SD=1.61). Data were also examined for normal 
distribution based on Skewness statistics between − 2.56 and 2.56 
(Clark-Carter, 2004); here all data were found to be normally 
distributed.

Given the novelty of the current analyses and fitting with the pre- 
registered analysis plan, we adopted an exploratory approach. First, 
we used Pearson’s Product Moment Correlation to examine if patients 
with greater autistic features might differ to those with fewer features in 
how they experience pain, and function in the face of pain, prior to 
treatment. We then used repeated measures t-tests to assess the effec-
tiveness of the IIPT overall. To examine if the magnitude of improve-
ment from treatment was related to our measures of features associated 
with autism, a series of ANCOVA analyses were conducted. Given that 
the primary question of interest here is how measures associated with 
autism might interact with the magnitude of improvement in pain, 
interpretation of variables were focused on these findings. For each 
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outcome an ANCOVA was conducted with time (pre-post) as a within 
subjects factor, total scores for Dflex, as well as the parent-reported 
SCDC, were entered as ‘covariates’. Alpha was set to.05.

Results

Our first analysis was performed to examine the percentage of pa-
tients within the IIPT who might meet clinically significant numbers of 
autistic traits. Based on the SCDC measure, a cut-off of 9 has been pro-
posed.27 Within our sample 23/94 (24.5%) participants met this crite-
rion, suggesting a high number of our sample may benefit from 
assessment for an autism or other neurodivergent diagnosis. Given the 
previous findings of a particular over-representation of pain in women 14

who have high autistic traits, we examined the relationship between sex 
and our above cut-off/below cut-off using a 2×2 Chi2- analysis. Here 12 
males and 58 females were below the cutoff and 6 males and 17 females 
were above the cutoff, this revealed no relationship between sex and 
‘autism group’ X2(1)=.887, p=.346.

To examine the relationship between autistic features and pain- 
related symptoms at intake to IIPT, bivariate Pearson’s Product 
Moment Correlation were used (see Table 2). Adolescent patients who 
reported greater cognitive rigidity and attention to detail (associated 
with autism) on the DFlex, also reported more challenges with social 
functioning, depression, general anxiety, family functioning and greater 
pain related anxiety on the BAPQ. Additionally, results relating to the 
DFlex indicated that higher self-reported cognitive rigidity and attention 
to detail, associated with autism, also related to poorer psychosocial 
Quality of Life (PedsQL). Critically here, cognitive rigidity and attention 
to detail did not relate to physical functioning on the BAPQ, or physical 
quality of life, nor did they relate to functional disability or current or 
past weeks’ pain intensity or levels of fatigue. This therefore suggests 
that a cognitive processing style associated with autism does not appear 
to be related to the physical features of pain, however the psychological 
and psychosocial functioning of patients might be related to autistic 
features, with those with greater processing style associated with 
autism, having greater difficulties.

When considering the parent report of autistic features on the SCDC 
however, fewer effects were observed, here greater autistic traits were 
associated with greater challenges with family functioning and greater 
social challenges.

Next, we examined the efficacy of IIPT on pain related variables for 
all participants with repeated measures t-tests (see Table 3). Here it can 
be seen that the IIPT was a success in improving all aspects of func-
tioning, except family functioning, as measured by the BAPQ. Partici-
pants also improved on physical quality of life and functional disability, 
though not in psychosocial QoL. The programme also did not improve 
self-reported pain intensity or fatigue. These data suggest that overall, 
the participants enrolled into the IIPT benefited from their treatment.

To examine if the magnitude of improvement from treatment was 
related to our measures of features associated with autism, a series of 
ANCOVA analyses were conducted with time as a between subjects 
factor and our two measures related to autistic traits as ‘covariates’. For 
all BAPQ variables (social functioning, physical functioning, depression, 
general anxiety, pain anxiety, family functioning, social development), 
there were no interactions between time and scores on the DFlex as a 
covariate (all F<1.2, all p >.1 & and P eta2<.02) or for SCSD as a co-
variate (all F<1.2, all p >.1 & and P eta2<.03). There were also no in-
teractions between time and scores on the DFlex as a covariate (all 
F<2.6, all p >.1 & and P eta2<.03) or on the SCDC as a covariate (all 
F<1, all p >.1 & and P eta2<.01) for all Peds QoL measures.

For scores on the Functional Disability Inventory there were no in-
teractions between time and scores on the Dflex (F(1,95)=.103, p=.749, 
P eta2=.001) or scores on the SCDC (F(1,95)=.006, p=.940, P 
eta2<.001). For current pain there were no interactions between time 
and scores on the DFlex as a covariate (F(1,89)=1.962, p=.203, P 
eta2=.018) or scores on the SCDC as a covariate (F(1,89)=.102, p=.750, Ta
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P eta2=.001). For average pain there were also no interactions between 
time and scores on the DFlex as a covariate (F(1,87)=.126, p=.724, P 
eta2=.001) or scores on the SCDC as a covariate (F(1,87)=.063, p=.802, 
P eta2=.001). Finally for fatigue there were no interactions between 
time and scores on the DFlex as a covariate (F(1,88)=.044, p=.835, P 
eta2<.001) or scores on the SCDC as a covariate (F(1,88)=.233, p=.631, 
P eta2=.003).

Discussion

The purpose of this study was to examine the relationship between 
(1) cognitive and social traits associated with autism and (2) pain in-
tensity, pain disability and pain affect in adolescents experiencing 
chronic pain. Further this study is the first to examine how these features 
associated with autism may affect the magnitude of changes in pain 
related constructs following adolescent IIPT. We found that almost a 
quarter of the participants within a specialist chronic pain service scored 
above the cut-off on the SCDC for autism. Scores on the SCDC were 
related to poorer social and family functioning at baseline. Scores on the 
DFlex were related to generally poorer quality of life, greater psycho-
social disability and more affective challenges, as well as social and 
family functioning. This finding suggests that autistic adolescents, or 
adolescents with cognitive rigidity and attention to detail potentially 
associated with autism, might arrive at a chronic pain clinic with greater 
psychological symptoms that require management during IIPT.

Overall, IIPT improved most aspects of pain related mood and 
functioning; however, it did not reduce pain intensity, which is 
congruent with other IIPT treatment research.31 Critically, features 
associated with autism did not alter the magnitude of improvement in 
pain related factors from baseline to post treatment, suggesting that IIPT 
may be as effective for autistic adolescents as for neurotypical in-
dividuals. There are however outstanding questions that our data cannot 
answer, although those with greater features of autism may benefit from 
treatment, we cannot say if they feel they are benefiting or perceive that 
their treatment is addressing their greatest needs. Further, given that 
having more autistic features is associated with greater challenges at 
intake, it is unclear if the IIPT is sufficient to allow these patients to 
return to a rewarding life in the context of pain. Moreover, those patients 
who take up an IIPT are not representative of the wider autistic com-
munity; how a more heterogenous autistic population might respond is 
unknown. It might also be that programs to prepare these young people 
for pain services might help to reduce anxiety and promote equity at 
service entry.

The current study supports the findings that autism (here defined as a 
score above cutoff on the SCDC) may be over represented in adolescent 
chronic pain services.14 Within Lipsker et al.’s14 study, approximately 
14% of service users were above cut-off for autism on the Social 
Responsiveness Scale. The current study found a greater percentage 
scoring above cut-off with almost a quarter of adolescent in an IIPT 
scoring above cut-off on the SCDC. It is however important to 
acknowledge here that the SCDC has greater sensitivity than the SRS but 
the SRS has greater specificity34 meaning that the measurement tool 
may be a factor in these findings. However, both studies indicate that 
autism appears overrepresented within tertiary chronic pain services. 
These data however, did not support Lipsker et al.’s observations of a 
particular over representation of female patients presenting with pain, 
scoring high in traits of autism. It is therefore clear that sex/gender 
differences in presentation of pain in autism require further research.

These data support recent research indicating that pain related 
psychological features might be particularly problematic for autistic 
adolescents. Autistic traits are related here to greater anxiety and 
depression as well as poorer psychosocial functioning. These findings 
replicate recent data from psychophysical examinations which showed 
greater levels of pain related anxiety in autistic adults.21 Systematic 
reviews have also established greater levels of affective symptoms 
associated with both anxiety and depression in autistic populations 
compared to non-autistic populations.43 Given the role of these affective 
symptoms in understanding pain processing and response, it is evident 
that the management of affective challenges in autistic individuals are 
likely to be central in ensuring optimal outcomes.

Importantly, previous data have suggested that autistic adolescents 
are overrepresented within paediatric chronic pain services.14 Our data 
suggest that although processing styles associated with autism might 
predispose more complex needs prior to treatment, they do not prevent 
individuals from gaining the benefit from psychologically-oriented IIPT. 
These findings support other recent studies which have found that, when 
modified for an autistic population, the management of mental health 
challenges can be efficient and effective for managing social anxiety,24

general anxiety25 and depression.26 Although our data suggests that 
current best practice is effective in managing pain related symptoms in 
individuals with processing styles more common in autistic populations, 
this does not mean that this process cannot be made more optimal. 
Specifically, a recent interview study sought to understand the experi-
ence of autistic adolescents who had undergone IIPT.20 Here autistic 
adolescents reported that the sensory sensitivities associated with 
autism, often further triggered both mental health challenges, as well as 

Table 3 
Means (Standard deviations) and t-statistics for the change in Bath Adolescent Pain Questionnaire, Pediatric Quality of Life Questionnaire, Functional Disability 
Questionnaire, measures of average and current pain intensity and average fatigue before and after completing the adolescent Intensive Interdisciplinary Pain 
Treatment (IIPT).

Potential Range Pre treatment Post treatment t-statistic Effect size (d)

BAPQ Social 0− 36 19.19 (5.89) 16.25 (5.40) 5.55*** .60
BAPQ Physical 0− 36 12.21 (4.07) 10.71 (3.89) 4.10*** .60
BAPQ Depression 0− 24 14.26 (4.39) 12.50 (4.38) 4.91*** .39
BAPQ Anxiety 0− 28 15.62 (5.31) 14.49 (4.94) 2.95** .33
BAPQ Pain Anxiety 0− 28 15.30 (5.24) 12.73 (4.97) 5.47*** .52
BAPQ Family 0− 48 18.53 (6.16) 19.20 (6.55) 1.30 .14
BAPQ Develop 0− 44 26.65 (5.93) 24.86 (6.03) 4.43*** .46
BAPQ Total 0− 244 121.76 (23.62) 110.74 (23.92) 5.50*** .56
PEDS QoL Physical 0− 100 49.69 (15.49) 50.31 (15.16) .520 .32
PEDS QoL Psychosocial 0− 100 23.76 (17.54) 34.72 (19.76) 6.08*** .89
PEDS QoL Total 0− 100 41.05 (12.19) 45.14 (12.72) 3.41** .62
FDI 0− 60 28.40 (8.77) 25.30 (9.94) 2.92** .17
Average Pain 0− 10 7.11 (1.29) 7.28 (1.30) 1.08 .31
Current Pain 0− 10 6.45 (1.83) 6.52 (1.94) .35 .21
Average Fatigue 0− 10 6.67 (1.83) 6.98 (1.80) 1.44 .37

*=p<.05
** =p<.01
*** =p<.001
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making pain feel worse. They also reported that they felt doubly 
different to their non-autistic peers, and that core elements of IIPT were 
less accessible to them. For example, the use of metaphors was chal-
lenging to engage with, as were wider challenges associated with 
mindfulness practice. Although our cohort showed a good treatment 
response, they are a cohort of the “treatment willing”; they had been 
willing to approach pain services, go through a long assessment, and 
consent to, and complete a long and demanding treatment. It seems 
possible, and indeed likely, that there are other young people who are 
less willing and more disengaged as described in the qualitative 
research. Changes to practice may support more reluctant autistic young 
people to engage with pain services and thus to access effective 
treatment.

Furthermore, given that features associated with autism appear to 
predict greater problems at intake, autistic patients presenting with pain 
may start at a disadvantage and need further support to return to 
optimal functioning/ to prepare for IIPT. Here we propose that more 
research is required to consider how autistic individuals will best 
respond to pain management to optimise their outcomes. Challenges 
with expressing emotion and being appropriately believed during 
mental health treatment have been linked to poorer perceived outcomes 
in autism.44 Furthermore, continuity of care may be particularly 
important for autistic individuals who may find it challenging building a 
rapport with a neurotypical therapist, as well as challenging the thera-
pist building a relationship with a patient with a different world view, 
often referred to as the double empathy problem.45

In the current study, although features associated with autism were 
measured, we were not able to engage in a diagnostic process for autism. 
Autism diagnosis was not recorded within the service, however a small 
number of patients did disclose an autism diagnosis and more reported 
being on the diagnostic pathway for autism. A further challenge pre-
sented here is that the population in this study were among those with 
minimal support needs and generally had both high intellectual and 
verbal communication capacity. How to best manage persistent pain in 
those who might struggle to engage with such a programme is a question 
which needs to be considered in future research. There are ongoing 
research programmes seeking to understand the best ways to manage 
pain in populations with intellectual disabilities,46 here a range of issues 
are being considered ranging from diagnosis, causes of pain, pain 
measurement, as well as how to best manage these patients’ pain. Dif-
ferences in how verbal communication is used present a particular 
challenge and can result in a temptation to draw more heavily of 
pharmacological management, however with sensible adaptation and 
the use of technology, it might be that non-pharmacological approaches 
can be accessible to these populations.47 At present these tools have not 
been explicitly adapted for autistic populations, and it is still unclear 
how the intersection of needs between these two aspects might work. 
This is of particular relevance as it must also be noted that the DFlex 
measures constructs around attention to detail and cognitive rigidity, 
and although there are established studies showing that these features 
are common in autistic populations,18 it should also be noted that 
cognitive flexibility may also associated with chronic pain in general.17

It is therefore unclear how ‘autism’ per se may predict pain in the cur-
rent study, and the challenges with diagnostic overshadowing remain 
within this population.

The pain programme studied here was highly intensive, including 
>80 h of treatment in a residential setting. Whilst it was reassuring that 
individuals with more autistic traits benefited, this finding may not 
extend to less intensive or specialist settings, where there are fewer 
hours of treatment and autistic individuals have less time to form re-
lationships with therapists.

This study has clear clinical implications. Here we show that those in 
adolescent tertiary pain services report greater numbers of autistic traits, 
if this is reflective of other services, then a clear strategy to support 
autistic people in pain is needed. We do however establish that autistic 
traits are not prohibitive to benefitting from a IIPT. With further 

understanding and other modifications identified in future research, this 
process might be even easier for both patients and professionals. Autism 
should not be a barrier to appropriate, high quality, pain management.
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