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Abstract
Background & objective ‒ Psychologically informed care
has been proposed to improve treatment outcomes for
chronic pain and aligns with a person-centered approach.
Yet implementation lags behind, and studies suggest that a
lack of competency leads to poor results. It is unclear what
training clinicians require to deliver this care.

We examine how we might improve psychologically
informed care guided by the needs of the patient and in
congruence with the scientific literature with a particular
focus on how competencies might be upgraded and imple-
mentation enhanced.
Methods ‒ We selectively review the literature for psy-
chologically informed care for pain. The patient’s view on
what is needed is contrasted with the competencies neces-
sary to meet these needs and how treatment should be
evaluated.
Results ‒ Patient needs and corresponding competencies
are delineated. A number of multi-professional skills and com-
petencies are required to provide psychologically informed
care. Single-subject methodologies can determine whether
the care has the desired effect for the individual patient and
facilitate effectiveness. We argue that becoming a competent
“pain clinician” requires a new approach to education that
transcends current professional boundaries.

Conclusions ‒ Providing person-centered care guided by
the needs of the patient and in line with the scientific
literature shows great potential but requires multiple com-
petencies. We propose that training the pain clinician of
the future should focus on psychologically informed care
and the competencies required to meet the individual’s
needs. Single-subject methodology allows for continual
evaluation of this care.

Despite decennia of clinical research, the efficacy of cur-
rent treatments for people with disabling pain remains
limited. Individualized psychologically informed care has
been proposed as an avenue to improve treatment out-
comes. However, questions concerning who might be best
equipped to provide such psychologically informed treat-
ment and the competencies required have hampered its
implementation. Some studies suggest that it is a lack of
competency that leads to poor results [1,2]. Yet, clinicians
may be faced with either attempting to incorporate aspects
of psychologically informed care into their treatment without
formal training or omitting them.We argue that a focus on the
patient’s needs and the competencies required to appropri-
ately meet them with evidence-based techniques is needed.
Rather than enhancing professional silos, we argue that a new
education for pain clinicians is urgently needed.

Treating disabling pain is a challenge, and at the center is
the patient him/herself. To effectively treat chronic disabling
pain requires that the patient learns new, often very different,
conceptions and behaviors and then implement them into
everyday life. This in turn requires that the pain clinician
has the knowledge and skills to enable the patient to succeed.
Consequently, attention has shifted from a focus on which
treatments may be effective for a group of people toward
new ways of implementing care individualized for a person.
This is appealing because best-practice guidelines are based
on RCTs of large numbers of patients reporting the averaged
outcomes, whereas person-centered care embraces the unique
needs and characteristics of each individual patient. Person-cen-
tered care incorporates each individual’s context, knowledge,
needs, values, goals, and preferences into shared decision-
making about management [3]. This is in line with patient
calls for care that is individualized to their concerns, needs
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and preferences [4]. In this article, we review the background
of disabling pain problems andexplore the patient’s viewofwhat
best care should consist of. Subsequently, we explore what com-
petencies are needed to provide evidence based person-centered
pain care. While focusing on pain problems, the approach could
be transferrable to other chronic health conditions.

1 Best practice care for people with
disabling pain

Best practice care for people with disabling pain is always
based on triaging, which includes screening for red flags and
serious pathology. We take the perspective of the patient, and
his/her needs once serious pathology is excluded. The focus of
this article is on known factors that drive or maintain chronic
pain, often musculoskeletal pain, and its associated disability.
The development of disabling pain is a process over time
where many of the psychological and social factors driving
chronification are present early on [5,6]. Therefore, identi-
fying and dealing with these factors on the individual level
is critical from the first healthcare visit onwards. Once tria-
ging has been achieved, the primary treatment for disabling
pain will most often be based on a form of pain rehabilitation
where behavior change is central.

As the pain problem becomes disabling, the cornerstone
of treatment is creating the opportunity to learn self-manage-
ment skills to address pain, distress, and functional problems.
This typically includes helping patients to develop a clear
understanding of the personally relevant underlying factors
and processes linked to their condition; skills to deal with
functional limitations (e.g., exercise, scheduling, pacing),
avoidance of movements and activity (e.g., exposure and
graded activity), pain intensity (e.g., relaxation, acceptance,
mindfulness, physical activation), and emotional reactions
(e.g., emotion regulation skills). Addressing relevant lifestyle
aspects such as physical activity, sleep, work, social stres-
sors, diet, and smoking may also be indicated.

These self-management skills all involve behavior change
and are based on the principles of learning such as expounded
in William Fordyce’s pioneering book [7], and their further
development [8,9]. While behavior change via self-manage-
ment is a key to the biopsychosocial approach, it is not always
achieved in practice [10].

1.1 Current treatment approaches are failing

Patients currently receive a wide array of examinations,
advice, and treatments following an algorithm that reinforces

referrals where each provider works from their own “silo”
view [11–13]. If the treatment fails, then the patient may
move on to other examinations or treatments provided by
other health care professionals – often encompassing yet
another set of explanations, advice, and information for the
patient, which could be harmful if it induces, for example,
confusion or pain-related fear [14]. As an illustration, while
screening for psychosocial yellow flags is recommended at
the first visit, it is infrequently employed [15,16]. When
screening occurs, it often has little impact on the choice or
delivery of treatment [16]. Consequently, although a biopsy-
chosocial approach is recommended to prevent, treat, or
enhance self-management of the disabling pain, patients
instead usually receive singlemodal biomedically orientated
treatments [11].

1.2 Individualized psychologically
informed care

Psychologically informed care has been proposed to bridge
the gap between recommendation and implementation of
the biopsychosocial approach. Psychologically informed
care refers to the integration of psychological principles
into health care in line with the person’s goals, thus indivi-
dualized. It involves understanding the content and mechan-
isms of psychological interventions as well as efficiency in
delivering the interventions appropriately in a healthcare
setting, while enabling other care, e.g., pain management or
lifestyle changes. While psychologically informed care thus
fully aligns with a person-centered approach, it highlights
psychological factors. Some interventions for disabling pain
such as increasing physical activity can be understood and
motivated from both a psychological and a physiological per-
spective. Indeed, several techniques that are described as
psychological in the field of pain management may fall
into the domain of various professions (including physical
therapists, psychologists, occupational therapists, nurses,
and doctors).

When working with people suffering disabling pain, psy-
chologically informed treatment involves employing some
form of cognitive-behavioral therapy (CBT) (including its var-
iations, e.g., acceptance and commitment therapy, dialectical
behavior therapy, cognitive functional therapy), but there is
no clear consensus for establishing professional competency
in delivering this. Because individualized psychologically
informed treatment might be provided by a variety of pro-
fessionals, understanding the competencies necessary to
provide this effectively is important [1,17,18]. While enhan-
cing understanding and skills from a psychological
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perspective is important across professions, psychologists
bring a long education, and considerable experience with
practical application of psychological techniques. At the
same time, other professionals offer skills in the field of
pain and rehabilitation that are not core training for psy-
chologists. The key question is what competencies and
training may be required across professions to address the
care priorities of people with pain, and their individual
barriers to recovery.

1.3 Competency-based training is needed

The aspiration to improve outcomes for people living with
pain is progressing slowly. Psychologically informed treat-
ment is recommended, and research continues to accumu-
late exponentially. Nonetheless, clinicians in clinical trials
may not be trained to competency, and the group-based
effect sizes are said to be small and have not increased
significantly over time [1,19,20]. For example, the imple-
mentation of one psychologically informed method, risk-
based stratified care, showed no significant benefit in
recent RCTs [16,21–23]. To improve, we need to reconsider
how advances might be accomplished.

One approach is to include a patient perspective to bridge
the needs of patients with the scientific evidence for treatment,
while ensuring that treating clinicians are trained to compe-
tently deliver this care. Today, the best-practice recommenda-
tions are based on large, group-based, randomized controlled
trials of various treatment methods. Since results are based on
group averages, we know little about what works for whom or
the requirements of an individual patient [24]. To date, there
have been challenges in incorporating the patient’s perspective
into clinical practice. For example, attempts have often inad-
vertently put the responsibility for the clinician’s agenda on the
patient, e.g., by providing psychoeducation suggesting behavior
change rather than listening to the patient’s needs and coaching
skills. Yet, we know that patient preferences, beliefs, and needs
vary and are central to treatment outcome and satisfaction [25].

2 What kind of care do
patients want?

2.1 Making sense of pain

Several studies, mainly of a qualitative nature, have explored
the needs and expectations of patients suffering pain. One

part of this research has focused on “diagnostic uncertainty”
since then complexity of many pain conditions may be diffi-
cult for providers to grasp [26]. This uncertainty is related to
dissatisfaction and searching for alternative explanations –

but is not reduced simply by conducting additional testing
[27]. In contrast, patients expect to receive a clear diagnosis
based on imaging technology and control over their pain
when seeking care [28]. Since an accurate diagnosis cannot
be made for most people with chronic pain, reductionistic,
single-modal diagnoses (often linked to anatomical structure)
are frequently made, which may overlook the complexity of
the patient’s presentation [29]. Consequently, when their pain
is perceived as unpredictable, uncontrollable, and intense,
patients may view it as a threat [30]. The major message to
clinicians from patients, however, is to be taken seriously so
that the clinician pays as much attention to them as they do to
a specific intervention [31,32].

2.2 Individualized whole-person care

When boiled down, three main areas of need emerge [4].
First, patients desire clear and empathetic communication
[31–34]. Their desire is a clinician who takes his/her time
and listens deeply. This entails communication skills where
validation is central to exploring their pain experience,
concerns, and fears as well as their expectations and goals
[34]. Second, is an understanding of the problem, that is,
the impact of the pain on their life. This might be expressed
as getting a diagnosis or as understanding the multidimen-
sional factors relevant to the patient’s condition [32–34].
This might be construed as developing a mutual under-
standing or model of the problem. Patients value a strong
therapeutic relationship with their clinician where they
work in partnership. Third, is the content of the care.
Patients desire to receive the most effective treatment for
pain relief, functional restoration, and improved quality of
life in an individualized intervention that is understandable
based on the conceptualized model of the problem [31–34]
(Table 1). Incorporating the patient view into care appears to
have great potential as all three might be addressed to
upgrade care. Similarly, all three areas involve behavior
change and the use of psychological techniques, e.g., in com-
munication and the development of goals.

2.3 Illustrative cases

Patients bring to the clinic a unique mix of needs, desires,
multidimensional contributing factors, and conditions. To
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illustrate this, we present two real cases in Table 2. The
cases differ in their diagnosis (spinal stenosis vs disc degen-
eration) and life situation (63 single vs 48 undergoing a
divorce). Both are distressed by the threat associated with
their structural diagnosis; they lack a clear understanding
regarding the fluctuating nature of their pain and are fru-
strated at not being able to control the pain and resume
their normal life. Let us see how this plays out in our under-
standing of the cases and an approach to their treatment
with an eye on what competencies are needed to meet the
needs of Jannick and Susan.

3 Core factors, patient needs, and
competencies

While acknowledging the essential role of biological and
social factors, there is also a good understanding of how
chronic pain develops and is maintained from a psychological
perspective [6]. In this section, we review the fear-avoidance
(FA) model since it incorporates core psychological factors
that drive or maintain disabling chronic pain problems and
demonstrates how behavioral change occurs over time [35].
We subsequently relate these factors, which are targets in
treatment, to the needs of the patient, underscoring the
need for behavior change. Finally, we describe the competen-
cies professionals need to provide such interventions.

3.1 Core factors

Chronic pain is understood as the result of the dynamic
interaction among physiological, psychological, and social

factors, which perpetuate and may even worsen the pain
experience and disability [36,37]. For example, multiple
neurobiological mechanisms are involved in the develop-
ment of pain chronicity [37–39], where psychological and
social factors are understood to interact with physical
pathology, e.g., when physical factors may interact with
protective guarding and avoidance. Indeed, pain, emo-
tional distress, and disturbances in function are to a large
degree influenced by psychological factors.

Based on knowledge of the close relationship between
pain and fear, the FA model proposes that fear-related pro-
tective behaviors can drive a vicious cycle with subsequent
activity limitations, disability, negative affect, and pain [35].
Negative beliefs about the cause of the pain, fear of pain, and
avoidance behaviors have been found to be associated with
pain chronicity and pain-related disability [40–44] and are
often enhanced by interactions with clinicians who provide
scary diagnoses as is illustrated in the two cases. Jannick, for
example, received information that he had a condition that
could lead to paralysis whereby he avoided his ordinary
activities and spent a lot of time resting to “protect” his back.

The FA model also describes a recovery pathway.
When pain is perceived as having a low threat value, the
benefits of engaging in activities of daily life may outweigh
the threat of pain. Consequently, the individual engages in
valued activities, which is associated with recovery and
decreased disability, instead of avoidance or other protec-
tive behaviors [45]. This is an essential part of the model
illustrating a healthy response. We might assume that if
Susan and Jannick had received an understanding of their
pain, which supported that ordinary movements and activ-
ities were safe, the threat value of their pain (fear) would
have been minor, and they would have given priority to
engaging in daily activities that promote recovery.

Table 1: A summary of the care people with disabling chronic pain desire and how it might be delivered

Care wanted How to deliver Comment

1 Empathetic, validating, and caring
communication

Individualized psychologically informed care Communication skills training is warranted

2 Make sense of the pain Explain pain in a clear, interactive, and personalized
way adapted to the patient's level of health literacy

Do not scare or invalidate “the pain is in your
brain”

3 Understand prognosis Clear and honest information, including consequences
for patient's daily life

Even if prognosis is variable and cure is not
likely

4 Address individual concerns and
goals

Behavior change through cognitive behavioral
treatment.

Evidence-based individualized care, adapted
to the patients cultural context

5 Understand the risks and costs of
proposed interventions

Clear information about risks, costs, and evidence for
interventions

Shared decision making

6 Learn self-management skills Clear information and coaching of selected skills Behavior change techniques and skills are
required

7 Resume daily life activities and life-
valued goals

Early discussion of valued life goals that is balanced in
treatment planning

Personally relevant short and long SMART
goals
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Table 2: Two cases of disabling chronic pain

1. Jannick, chronic pain 1. Susan, secondary chronic pain

Description Description
Jannick is a 65-year-old single man with a 3-year history of back and left
leg pain. His pain began at a stressful time of his life related to the
COVID lockdown. He had seen two physiotherapists who had given him
hands-on treatment with only short-term relief. He was referred to an
Orthopaedic specialist who referred him for an MRI scan, which showed
severe spinal stenosis at L5S1. He was advised that he required spinal
decompression surgery; otherwise, he was at risk of neurological
compromise. Jannick reported that he was “terrified” by spinal surgery
as his brother had undergone similar surgery and has not recovered
well from it.

Susan is a 48-year-old single mother with two teenage children who
reported an insidious onset of low back pain 2 years earlier. She
reported her low back pain to be severe and disabling; she was unable
to exercise and struggling to do basic activities such as shopping and
housework. She also reported that her sleep was very disrupted, and
she felt fatigued and depressed. Her pain started at a very stressful
time in her life when her husband left her, and she was left to care for
her two children with little financial support. Susan was engaged in a
legal dispute over the divorce. Her MRI showed a degenerative disc at
L5S1 with modic changes at the end-plate. She had undergone various
treatments including physiotherapy, massage, spine injections,
pharmacology but with little long-term benefit. She was advised that
her only option was a spinal fusion. She was taking opioid, anti-
inflammatory, and sleeping medications. She was seeing a clinical
psychologist to help her deal with the stress of the marriage breakup.

Jannick reported that pain restricted most aspects of his life including
his ability to stand, walk, bend, lift and garden. He was working part
time as a receptionist. He had stopped all forms of physical activity,
gardening due to the ‘fear of paralysis’. He spent most of his non-work
time resting in bed. The pain had impacted all aspects of his life and he
was fearful for his future. He wanted a 2nd opinion to see if there were
any non-surgical options. He was taking anti-inflammatory and sleeping
medications.

She was seeking a second opinion as she was worried how she would
cope with her children undergoing major surgery.

Multidimensional profile Multidimensional profile
Pathoanatomical factors: Pathoanatomical factors:
• Spinal stenosis L4/5, L5/S1 • Moderate disc degeneration L5/S1 with modic type 1 changes
Physical factors:
• Protective muscle guarding of his back and abdominal wall
• He held rigid erect postures sitting and standing
• Avoidance of left leg loading, twisting, and lumbar flexion during
forward bending and lifting

• Antalgic gait with reduced stance phase loading L leg
• Normal neurology

Physical factors:
• Protective muscle guarding of her back and abdominal wall
• She held rigid erect postures sitting and standing
• Avoidance of lumbar flexion during forward bending and lifting
• Avoidance of lumbar rotation rolling on a bed
• Normal neurology

Lifestyle factors:
• Physical activity avoidance due to pain

Lifestyle factors:
• Physical activity avoidance due to pain

Cognitive factors:
• Negative pain beliefs (pain is due to “squashed nerves”)
• Pain hypervigilance and catastrophizing about becoming paralyzed
• Low levels of confidence in the back
• Avoidance coping (although he reported that when he was relaxed,
socially engaged, and active, he experienced less pain)

Cognitive factors:
• Negative pain beliefs (pain is due to tissue damage/nothing can be
done apart from lumbar fusion surgery)

• Low levels of confidence in her back
• Avoidance coping response to movement and activity but “pushed
herself” to care for her children in spite of pain, resulting in
“flare-ups”

Emotional factors:
• Fear and anxiety about moving and doing damage to the nerves
• Depressed mood related to a loss of valued activities – walking,
gardening, playing with his grandchildren

Emotional factors:
• Pain-related fear of spinal movement and loading
• High levels of stress/anxiety
• Low mood due to her life circumstance and lack of pain control

Social factors:
• Single man living alone, with a lack of social support
• Only social contact was through his work, which he loved

Social factors:
• Single mother with two teenage children
• Undergoing stressful divorce
• Financial stress/not working
• Good friendship network

Sensory factors:
• Sensitized to lumbar spine extension postures, movements, and
activities

• Symptoms relieved when he is relaxed and flexed his back
(although he was fearful of this)

Sensory factors:
• Hyperalgesia to palpation over the lower lumbar spine
• Low back pain associated with all lumbar spine movements

Health factors:
• Healthy, no other health comorbidities

Health factors:
• Fatigue, disrupted sleep due to stress, anxiety, and low back pain
rolling in bed

• Healthy body weight and no other health comorbidities

(Continued)
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The FAmodel also offers insight into treatments such as
exposure therapy. This treatment systematically “exposes”
the patient to feared movements and situations that are
expected to increase pain and harm. In essence, the goal is
to challenge these expectations and acquire new and non-
threatening knowledge about the pain–harm relationship.
As a result, valued life goals are approached despite being
painful, rather than avoided. Exposure treatment has been
shown to be effective for various pain conditions and in
varying settings [46–49]. A particular form of exposure is
cognitive functional therapy, where the exposure element is
combined and incorporated into a physical therapy setting
[50,51]. Another variation is the hybrid treatment, where
exposure to movements is combined with emotion regula-
tion [52,53]. Both also include empathetic dialog and compo-
nents to help patients make sense of their pain.

The FA model is useful in the clinic when identifying
core factors to target in treatment, e.g., negative beliefs
and expectations, pain-related fear, and avoidance. These
are addressed by exposure-based CBT interventions and
should, according to the model, result in improvements
in pain and function over time. Note that interventions
entail forms of behavior change, e.g., in increasing activ-
ities for Jannick. Reduction in pain-related fears, as well as
improvements in pain self-efficacy, pain acceptance, and
psychological flexibility, have also been found to mediate
the effects of CBT on pain disability [54–56]. Indeed, a
transdiagnostic approach supports the importance of cog-
nitive and behavioral processes across pain problems and
emotional problems [57,58]. Susan may, for example, ben-
efit from an intervention like exposure that reduces her
emotional distress while also increasing her ability to par-
ticipate in activities despite pain.

3.2 What competencies are required to meet
patients’ needs?

To deliver care that addresses and is uniquely matched to
the patient’s needs and prerequisites requires a number of
skills. In this section, we summarize competencies that are
suggested to be necessary based on earlier work by Roth
and Pilling [59]. Some of these skills are important for any
clinician and transferrable to other health conditions (e.g.,
communication skills), while others are specific to a pain clin-
ician (e.g., exposure). These skills spanmultiple domains: person-
centered communication and care; contemporary knowledge
about pain, underlying pain processes, and behavioral change;
clinical assessment including conducting behavioral experi-
ments; clinical reasoning processes and treatment planning
and implementation. All need to be tailored to the individual,
e.g., based on preferences, health literacy, and needs. Table 3
provides a more detailed list of psychologically informed com-
petencies required to provide person-centered care. They high-
light the importance of the pain clinician being able to incor-
porate different skills and core content throughout the steps of
treatment, e.g., emphatic communication, knowledge about
pain and maladaptive psychological mechanisms, and gui-
dance in behavior change and making sense of the pain
problem.

4 Testing the value of the
intervention

Once targets have been identified and a treatment method
for behavior change has been implemented, determining

Table 2: Continued

1. Jannick, chronic pain 1. Susan, secondary chronic pain

Jannick’s perspective and needs Susan’s perspective and needs
Jannick says he is terrified of becoming paralyzed and also of
undergoing spinal surgery. He feels like his life has ended, and he
cannot see a way out

Susan is confused about her options since she has been
recommended surgery but is skeptical that it will help. She is
struggling with her life situation and wants support and guidance

His goals are to increase his functional capacity and quality of life (walk
in nature, garden, play with grandchildren) without spine surgery – and
without “damaging the nerves”

Her goals are to develop pain control strategies, functional
enhancement, and quality of life (housework, lift, and exercise in the
gym) without undergoing spine surgery

Joint treatment plan Joint treatment plan
(1) Develop a clear understanding of his pain – he is confused why

his pain fluctuates so much
(1) Develop a clear understanding of her pain and effective ways to

manage her pain without surgery
(2) Guidance from the clinician as to what movements and activities

are safe for him
(2) Clinicians to act as a coach to guide her

(3) Improve levels of function and engage in valued activities safely
(without damaging the nerves)

(3) Resume physical activity without pain flares
(4) Get back to work to reduce financial stress
(5) Improve sleep

6  Steven J. Linton et al.



whether the treatment is, in fact, having the desired effect
is essential since it guides further decision-making and
adaptation.

In the evaluation of the effectiveness of a particular
intervention, there are several aspects to be considered:
First, what are the primary (ultimate goals of the treat-
ment) and secondary outcomes (means by which the target
can be reached)? Second, how to establish whether the
secondary variables have changed, and if so whether
they also affected the improvement of the primary out-
come as well? Third, what are the implications for the
continued care of the individual with chronic pain?

4.1 Identifying and measuring relevant
primary and secondary outcome
variables

As previously outlined, concerns regarding pain can pro-
voke fear and protective behaviors such as guarding and
avoidance, that paradoxically worsen the situation and
may increase pain and disability. There are various mea-
surement tools that have been developed to assess these
concerns [60], as well as the level of disability [61]. Most of
these are generic questionnaires that measure a latent con-
struct (such as pain anxiety, catastrophizing, disability etc),
measured via items representing different expressions of

that particular construct. Despite the panoply of self-report
measures, one of the challenges is to find the right measure
that aligns with the individual’s idiosyncratic concerns and
goals. For example, if a person’s specific belief is that their
persistent low back is a sign that the nerves are being
compressed with the threat of continence and paralysis,
it will be impossible to find an existing questionnaire
that exactly measures this belief.

This has led to calls for the use of idiographic measures
rather than group-based questionnaires [62]. Most often,
personally relevant treatment targets are derived from a
thorough interview and functional analysis, which includes
a description of the problem with its history, the identifica-
tion of the antecedent stimuli or events and the conse-
quences of the problem, as well as the analysis of the
meaning of the behavior [63]. Relevant targets can be the
person’s main complaint, which can be a bodily symptom
(pain, fatigue, etc.), a set of behaviors (“I am lying in bed
several times a day because of the pain and fear of dama-
ging the nerves”), distressing thoughts (“I imagine myself
ending up in a wheelchair soon”), and negative feelings (“I
feel frustrated not being able to do the things I ought to do”).
In addition to these concerns, the pain may also interfere
with reaching specific valued goals (“I want to be able to
play soccer with my grandson,” “I want to get back to full
time work”). To assess these, existing questionnaires will not
do the job, and an idiographic approach is more appropriate.

Table 3: Core competencies required by clinicians in order to provide person-centered care for people with pain

Communication • Person-centered communication including validation and motivational techniques
• Ability to maintain a therapeutic alliance and align care to the patient’s goals and perspective

Knowledge • Pain neuroscience and the interaction between biological, physical, psychological, social and factors contributing to a
person’s LBP, distress, and disability

• Fear avoidance and Illness perceptions models
• CBT skills in the context of physical rehabilitation
• The role of safety behaviors and behavioral experiments
• Behavioral change principles and techniques

Assessment • Ability to explore personally relevant biological, physical, psychological, social and factors contributing to a person’s LBP
• Ability to effectively perform guided behavioral experiments

Clinical reasoning • Ability to synthesize clinical information from screening tools, the interview and assessment to identify person-centered
targets for behavioral intervention

Treatment • Ability to (re)conceptualize the problem (formulation) and use this to develop a treatment plan
• Shared decision making
• Identification of valued activities and goal setting
• Targeted relaxation techniques and targeting safety and protective behaviors
• Graded exposure techniques
• Pacing, activity monitoring, and scheduling
• Pain exacerbation plans

Meta-competencies • Capacity to use clinical judgement when implementing treatment models
• Capacity to adapt interventions in response to patient feedback
• Capacity to manage obstacles during treatment
• Collection of outcome data
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One possibility is to translate the findings of a behavioral
analysis into a diary that can be used to monitor the extent
to which the problem behavior fluctuates over time.

It may be helpful to distinguish between primary and
secondary targets (outcomes). The primary ones are those
that represent the main concern or goals of the individual,
whereas the secondary outcomes represent the changes
that are deemed necessary to reach the primary ones.
For example, if Susan’s goal of getting back to keyboard
work (primary outcomes), the secondary target may be
modifying the disturbing belief that sitting with a painful
back will lead to tissue damage, which in turn is associated
with avoidance of sitting activities (secondary outcomes).

4.2 Testing the target achievement

There are several ways to test whether the personally rele-
vant targets have been achieved. However, in healthcare
settings with time pressure, the evaluation is often limited
to a post-treatment verbal evaluation of the treatment
effects. This is a crude and imprecise measurement, of
which the knowledge is likely to be influenced by memory
bias and the willingness to please the clinician. A more
reliable approach is when baseline measures are taken
at the start of the treatment. This provides the possibility
to at least observe a difference between both the pre- and
the post-measure. An even better option is to monitor target
behavior repeatedly over time in the same individual
using a diary given that people’s behavior is notoriously

dynamic and varies according to learning and changes in
context. Although such a method nicely visualizes the
dynamics of the changes occurring during the treatment,
it cannot establish any causality. A solution to this problem
is the single-case experimental design (SCED), which con-
siders these threats to the internal and external validity of
the observed changes.

SCEDs are defined as “designs that are applied to
experiments in which one entity is observed repeatedly
during a certain period of time under different levels of
at least one independent variable” [64]. The typical fea-
tures of SCEDs are that the focus is on one individual,
the repeated measurements or observations, and the start
of an intervention after a no-treatment baseline. It is
beyond the scope of the present contribution to give a
complete overview of all viable techniques for the analysis
of SCED data, but there are three different kinds of analysis
that can be applied in order to reach a conclusion about
the value of the treatment: visual analysis, effect size cal-
culation, and inferential statistics [65].

A graphical presentation of the data provides rich
information about how much variability there was in the
baseline, if any visible change occurs, when the change
occurs, and how stable the change is over time. Tools to
assist the clinician in evaluating the visual analysis of
single-case data exist [66]. Figure 1 graphically displays
Jannick’s diary data using numerical rating scales before,
during, and after the personalized exposure treatment. It
shows how Jannick’s pain beliefs (his surgeon told her the
pain is due to squashed nerves), fear, and pain intensity
change over time, as well as his goal achievement. In SCED,

Figure 1: Fictive results of the exposure treatment of Jannick using a single-subject experimental design. CAT = catastrophizing; specifically “pain is
due to “squashed nerves,” FOM = fear of movement, GOAL ATTAINMENT = “bicycling,” PAIN = pain intensity.
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the visual analysis can be complemented with an effect size
calculation, which quantifies the magnitude of change
between the baseline and treatment phases. This metric
also allows for comparisons within and across individuals
and for the aggregation of effects across individuals. In the
long run, this contributes to the knowledge base and
the inferences that can be made about the external validity
of a particular treatment. Finally inferential statistics help
us decide with which certainty we can make inferences
about the observed changes between the baseline and
the treatment phase. An interesting option is the randomi-
zation test, which assumes a random assignment proce-
dure (e.g., random determination of the moments of phase
change) and does not rely on specific distributions of the
data [67].

4.3 Implications for clinical practice

Given that the clinical reasoning process and patient for-
mulation provide the elements for a (preliminary) clinical
hypothesis of how the person’s complaints may have been
caused or maintained, the intervention can be considered
a test of that theory. If no change in the primary target
outcome is observed, we need to understand why. One is

insufficient treatment fidelity, which means that the treat-
ment has not taken place as intended. A second reason may
be the lack of changes in the secondary variables. If Susan
and Jannicks’ beliefs about the threat of certain move-
ments have not changed, it is unlikely that their avoidance
behavior will decrease, or by extension, their disability.
There might also be multiple causes of disability. New
information calls for a revision of our theory, and a new
treatment can be initiated. For example, in the case of
interpersonal conflicts at work or home, a problem-solving
training might be introduced. The new intervention again
can best be evaluated using a SCED. This iterative process
can be repeated until the needs of the person have been
met, and the goals reached.

5 Implementation into practice

The exploration of an approach to the care of patients with
disabling pain that is guided by the needs of the patient
and in congruence with the scientific literature has con-
siderable potential. We believe that this is a pathway for
improving patient care. It also underscores that healthcare
providers of the future will need a unique competency-
based training program as pain clinicians.

Core psychological FACTORS – secondary outcomes
Targe�ng expecta�ons, pain-related fear, and 
avoidance in all steps of treatment 

Pa�ent NEEDS
• Clear and empathic communica�on 
• Understanding of the problem
• Most effec�ve treatment 

Pain clinician COMPETENCIES
- Knowledge about pain & core factors
- Communica�on skills  
- Assessment skills 
- Clinical reasoning 
- Treatment-specific competencies

Expecta�ons

Disability

Avoidance

Pain-related fear

Distressing thoughts

Main goals – primary outcomes 
Valued ac�vi�es, pain interference, distress

Steps in treatment Core interven�on content

Iden�fying the problem Screening, pa�ent story, 
behavioral experiments

(Re) conceptualiza�on of 
the problem

Personalized informa�on 
Iden�fica�on of valued ac�vi�es 
and goal se�ng

Behavior change E.g., regula�on, graded exposure, 
pacing, ac�vity monitoring 

Figure 2: Overview of the process of incorporating patient needs and scientific evidence into all three steps of developing an individualized treatment
for reaching the best long-term results. Note that the competencies required override all steps in the treatment.
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This review suggests that the pain clinician of the
future should focus on meeting the patient’s needs with
evidence-based treatment content, which requires certain
competencies, as illustrated in the overview of the treatment
process in Figure 2. Importantly, some of these competencies
are important for any clinician (e.g., person-centered com-
munication), while others are specific to treating people
with pain (e.g., exposure therapy). Patient needs are cen-
tral to developing the intervention, as are the core factors
affecting the pain and disability. We believe that educa-
tional programs should incorporate this model and that a
new professional category be instituted, the pain clinician.
Since a major stumbling block is reaching all players and
ensuring full competency [1], a unique professional educa-
tion for pain clinicians that transcends current profes-
sional boundaries could provide training to competency
in the skills we have described, which in turn should
improve care for patients suffering disabling pain. Cer-
tainly, Jannick and Susan would appreciate and deserve
care from such a well-trained pain clinician.

5.1 Evidence for this approach

Developing a program based on this model can benefit
from existing examples that already encompass many of
its ideas of being person-centered and evidence-based.
Emotion-focused exposure for patients with disabling
back pain and distress, for example, has shown to be
significantly better than an I-CBT pain rehabilitation pro-
gram [52]. Further, the RESTORE trial based on cognitive
functional therapy showed sustained improvements superior
to usual care in primary care settings for people with disabling
low back pain [50]. Both trials employ procedures to ensure
empathetic communication, making sense of pain, develop-
ment of personalized goals, as well as evidence-based treat-
ments to overcome distress and avoidance, e.g., exposure.
Importantly, both trials provided training to enhance compe-
tencies to provide such treatments.

When integrating treatment programs in the clinic, we
suggest utilizing SCEDs. These offer a clinically relevant
way of evaluating outcomes continually and provide valu-
able information for engaging the patient [68]. Exposure,
for example, was evaluated early-on using single-subject
methodology [69,70], which led to the further development
of the intervention [47,71]. Emotion-focused exposure was
also developed with this design [53]. Generalization is
tested by replication with further SCED studies, and data
from multiple SCEDs can be aggregated and meta-analytic
techniques provide information about effectiveness on the

group level [52]. A particular feature of SCED is repeated
measurement, often using diaries. This allows for vital
feedback and communication with the patient during the
treatment. It also permits testing our hypotheses about
important variables, e.g., the order of change during treat-
ment. An illustration is a SCED study focusing on how
improvements unfold in people with disabling low back
pain undergoing cognitive functional therapy [72]. The pat-
tern of change was unique to the individual and suspected
mediators (fear and pain control) were associated with
levels of pain disability. Importantly these changed conco-
mitantly and not before pain and disability improved.
There are challenges with SCEDs in the clinic, as it may
not always be feasible to have long baseline periods. Still,
SCEDs are incredibly flexible and being developed to pro-
vide reliable and valid results in both clinical and research
settings [62,68,73,74].

6 Conclusion

We content that to improve the care of patients suffering
disabling pain, training pain clinicians in core skills, where
treatment is tailored to the patient’s individual needs, is
required. This approach should increase patients’ under-
standing of the nature of the problem, participation in the
choice of treatment methods, adherence, satisfaction, and
ultimately outcomes, e.g., function and the experience of
the pain itself. Patient-centered outcome measures allow
for monitoring and adaptation of care.
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