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Abstract
Introduction: Virtual consultations (VC) have been embraced by healthcare organisations during the 
COVID-19 pandemic. VC allows continuation of patient care while adhering to government advised 
restrictions and social distancing measures. Multidisciplinary pain management programmes (PMPs) 
are a core element of many pain services and utilising virtual methods to deliver PMPs has allowed them 
to continue to provide care. This systematic review aimed to explore the content of existing virtually deliv-
ered PMPs and discuss if and how these findings can be used to guide clinical delivery.
Methods: Eligible studies included adults (aged ⩾18 years) with persistent musculoskeletal pain and any 
virtually delivered intervention that was described as a PMP or that had components of PMPs. Databases 
were searched from inception until July 2020. We performed a content analysis comparing existing inter-
ventions with established evidence-based clinical guidelines published by the British Pain Society (BPS). 
Intervention reporting quality was assessed using the Template for Intervention Description and Replica-
tion (TIDieR) checklist: an established checklist developed to improve the completeness of the reporting 
of interventions.
Results: Eight studies were included. One intervention included six of the seven components recom-
mended by the BPS; none included all seven. ‘Skills training and activity management’ was present in 
all eight interventions; ‘education’ and ‘cognitive therapy methods’ were present in six interventions; 
‘graded activation’ and ‘methods to enhance acceptance, mindfulness and psychological flexibility’ were 
present in four interventions; ‘physical exercise’ was present in two interventions and ‘graded expo-
sure’ was present in one intervention. None of the studies described all 12 items of the TIDieR checklist 
adequately enough for replication.
Conclusion: Published virtual PMPs partially meet established clinical guidelines. Future virtual PMPs 
should be based on evidence-based clinical guidelines, and more research is needed to explore the effec-
tiveness of virtually delivered PMPs and each recommended component.
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Introduction
The COVID-19 pandemic has led to significant dis-
ruption of services providing multidisciplinary pain 
management.1 The cessation of treatment for people 
with persistent pain will have consequences for service 
users and healthcare providers as the number of people 
requiring pain management services and the complex-
ity of their problems will increase.2 Reduced access to 
assessment and treatment can lead to increased sever-
ity of symptoms2 which will add to the high prevalence 
of persistent pain across Europe.3 People with persis-
tent pain are at more risk of being critically ill with 
COVID-19 and are more likely to be self-isolating in 
order to reduce their chances of being infected.4 
Research has shown that people with persistent pain 
suffer greater adverse effects of ‘lockdown’.4 This may 
lead to self-perceived increases in pain, greater 
increases in anxiety and depression, increased loneli-
ness and reduced physical activity.4 Consequences of 
reduced physical activity and greater stress increase the 
chance of physical deconditioning5 and risk of sarcope-
nia,6 which is associated with a number of other chronic 
health conditions. Reduced access to multidisciplinary 
pain management services is likely to increase the bur-
den on healthcare.6

Virtual consultations (VC) have been embraced by 
healthcare organisations in order to continue to pro-
vide patient care while complying with government 
advised social distancing measures.7 VC is one poten-
tial way to continue to provide pain services to patients 
during the pandemic2,5 and has been demonstrated to 
be accurate, cost-effective and safe,8–12 and has high 
satisfaction among patients due to convenience, 
absence of travel time and reduced time off work.12

Pain management programmes (PMP) consist of 
methods to promote behaviour change and enhance 
well-being.13 They aim to enable people with persistent 
pain to live as normal a life as possible by improving an 
individual’s ability to reduce and self-manage pain-
associated disability and emotional distress.13 PMPs 
can be effective at reducing pain interference,14 pain 
intensity,15,16 disability16 and distress.16 The British 
Pain Society (BPS) has published evidence-based clin-
ical guidelines for PMPs in adults.13 There is currently 
no guidance for delivering PMPs virtually.

A recent rapid review17 presented a number of issues 
to consider when using VC to deliver group-based pain 
rehabilitation. These include issues with inclusion, 
access, participation, attrition, infrastructure, clinician 
training and confidence, and evaluation. Systematic 
reviews of the literature are important summaries of 
existing evidence to help inform changes to practice; to 
our knowledge, there are no systematic reviews dis-
cussing or evaluating virtually delivered PMPs. We 

therefore conducted a systematic review of the litera-
ture to identify studies reporting the use of VC in 
PMPs. This systematic review aims to explore the con-
tent of existing virtually delivered PMPs that include 
real-time delivery and discuss if and how these findings 
can be used to guide clinical delivery of virtual PMPs.

Methods
This review has been reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement.18 This review was 
submitted in July 2020 and registered with the 
International Prospective Register of Systematic Reviews 
(PROSPERO: CRD42020201593) on the 25 August 
2020.

Search strategy
A list of search terms combining keywords and Medical 
Subject Headings (MeSH) terms was developed by the 
authors. Search terms related to chronic/persistent pain, 
pain management and telemedicine and were combined 
using the Boolean operators. We searched four data-
bases: CINAHL, MEDLINE, PsycINFO and AMED 
which were chosen due to their widespread coverage of 
clinical research topics. The search was completed by 
one author (A.W.G.) on 21 July 2020. We also searched 
the reference lists of similar systematic reviews for addi-
tional articles. Supplementary Material 2 presents the 
search strategy for each database.

Study selection and eligibility criteria
Search results were exported into Endnote19 and dupli-
cates were removed. Remaining titles and abstracts were 
imported into Microsoft Excel for screening. Next, all 
titles and abstracts were screened against the eligibility 
criteria. One author (A.W.G.) screened 100% of the titles 
and abstracts, one author screened 50% (G.B.) and two 
authors screened 25% each (D.W. and H.P.) to ensure all 
titles and abstracts were independently screened by two 
authors. To ensure consistency, the eligibility criteria were 
discussed between all authors prior to starting the title 
and abstract screening to resolve any uncertainties. 
Furthermore, all authors referred to the eligibility criteria 
throughout and further uncertainties that arose were dis-
cussed with all authors at the nearest opportunity. Of the 
remaining articles, two authors (G.B. and A.W.G.) 
reviewed full texts and agreed on the included articles. 
Any ambiguities in the screening process were resolved by 
discussion with a third author (D.W.).

Studies of interest were those that consisted of 
adults (aged ⩾18 years) with persistent musculoskele-
tal (MSK) pain; defined as pain lasting ⩾3 months,20 



86 British Journal of Pain 16(1)Booth et al. 3

that is, experienced in bones, joints, muscles, tendons 
and other related soft tissues.21 There were no restric-
tions to the specific conditions or origins of persistent 
MSK pain. Studies were included if they contained 
participants with persistent MSK pain, even if partici-
pants with other origins of pain were also included. We 
included any study with an intervention that was 
described as a PMP, a pain rehabilitation programme, 
or that had components that were consistent with PMP 
clinical guidelines,13 that was delivered virtually/
remotely in real time (e.g. via telemedicine). This 
included multi-component interventions as long as 
part of the intervention met this criterion. There were 
no limitations to study design. Studies of interest were 
published in peer-reviewed journals and had to be in 
English language. Papers reporting interventions 
where none of the components were aimed at active 
self-management of pain (such as prescription of med-
ications/advice giving on medications) were excluded.

Data extraction
Three authors (G.B., H.P. and D.W.) independently 
extracted the data using a data extraction table that was 
created based on the data sought in this study. One 
author (A.W.G.) reviewed all the data extraction for 
accuracy. Extracted data included study design, num-
ber of participants, participant characteristics (age, sex, 
ethnicity and conditions/pathologies), interventions 
characteristics (treatment approach, specific contents, 
providers, dose and method of delivery/technology 
used) and adverse events.

Quality assessment (Template 
for Intervention Description and 
Replication)
We completed a Template for Intervention Description 
and Replication (TIDieR) checklist22 for each study in 
order to report on the quality of the reporting of inter-
ventions. One author (G.B.) completed TIDieR check-
lists for all studies and a second author (A.W.G.) 
reviewed these for accuracy.

Data synthesis
We performed a content analysis of each intervention; 
comparing them with the ‘specific cognitive and behav-
ioural methods’ components of the established BPS 
PMP Guidelines for adults.13 These guidelines provide 
evidence-based recommendations of what PMPs deliv-
ered in healthcare settings should include. The guide-
line’s components include ‘graded activation’, ‘cognitive 
therapy methods’, ‘graded exposure’, ‘methods to 
enhance acceptance, mindfulness and psychological 

flexibility’, ‘skills training and activity management’, 
‘physical exercise’ and ‘education’. Reference to the def-
initions used in the guidelines was referred to through-
out this analysis to maximise accuracy.

Results
Study selection
The search yielded a total of 1514 results, and 1155 
unique articles were remaining after duplicates were 
removed. Of these, 1130 were excluded after title and 
abstract screening, leaving 25 articles for full-text 
review. After reviewing the full texts, eight were 
included in the systematic review.23–30 The PRISMA 
flow diagram is demonstrated in Figure 1.

Study and participant characteristics
Of the eight included studies, one was a randomised 
controlled trial (RCT),24 one was a randomised trial 
(no control),23 two were non-randomised trials,25,28 
one was a longitudinal case–control study,26 one had a 
single-case experimental design,27 one was a retrospec-
tive cohort analysis29 and one was a descriptive study.30 
Participant characteristics are demonstrated in Table 1.

Intervention characteristics
Table 1 presents intervention delivery methods, dose 
and schedule. All seven of the specific cognitive and 
behavioural methods of the BPS PMP guidelines13 
were present across the studies. The highest number of 
guideline contents in one study was six24 (Table 2).

Graded activation guided by participant goals. Graded 
activation guided by participant goals was present in 
four interventions.24,26,29,30 Goal setting was used in all 
four of these studies and coincided with physical activ-
ity24,26,30 and self-care.29 ‘Relapse prevention’, a strat-
egy aimed at facilitating maintenance of change, was 
present in two of these studies.24,30

Cognitive therapy methods. Cognitive therapy methods 
were present in six studies.23,24,27–30 They were often 
described as teaching ways of managing or challenging 
negative thoughts.23,24,28,29 Others simply stated they 
were using ‘cognitive restructuring’ methods27,30 with-
out further elaboration of the detail of this.

Graded exposure. Graded exposure was described in 
one intervention.24 It was described as consisting of an 
explanation on the issues of fear and avoidance of 
physical activities, and instructions on gradually and 
safely increasing physical activities.
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Figure 1. PRISMA 2009 flow diagram.

Methods to enhance acceptance, mindfulness and psy-
chological flexibility. Four studies described methods 
of enhancing acceptance, mindfulness and psychologi-
cal flexibility.24,25,28,29 Two of these studies stated using 
mindfulness techniques28,29; one described monitoring 
negative thoughts24 and one described exploring 
behaviours and responses to disability.25 There were no 
further explanations of these techniques.

Skills training and activity management. All eight stud-
ies included elements of skills training and activity 
management. Five studies included teaching of relax-
ation techniques24,26–28,30 to alter the adverse effects of 
thoughts and feelings. Another study stated teaching 
methods of managing negative emotions, without 
including specific details.23 Six studies taught goal set-
ting.24,26–30 Five studies taught activity management or 
pacing techniques24,26–28,30 to balance time spent on 
meaningful activity or rest. Four interventions included 
skills for communication and social interaction,23,27,28,30 
with two studies specifically stating teaching assertive-
ness skills.23,30 Three studies were taught sleep man-
agement skills.25,27,28 One study was introduced to 
self-monitoring techniques.26 In addition to the two 
mentioned above, two other studies reported teaching 
‘relapse prevention’ skills.27,28 These studies did not 
elaborate further on specifics of this skill.

Physical exercise. Two studies included physical exer-
cise components.25,30 One of these included stretching, 
strengthening and aerobic exercise30 and the other 
included training in exercise.25

Education. Six studies included education.24–28,30 
Three of these studies included pain education.24,26,27 
The other studies included education on nutrition,25 
weight management28 and posture.30

Control and comparator group 
characteristics
Three studies had control groups; two of these studies24,25 
had waitlist controls and the other study compared 
online group cognitive behavioural therapy (CBT) with 
in-person group CBT as the control.28 One study moni-
tored symptoms and side effects of control partici-
pants.26 Another study had telephone delivered pain 
education as their comparator to telephone delivered 
CBT.23 Three studies did not have control or compara-
tor groups due to their study design.27,29,30

Intervention reporting quality (TIDieR)
TIDieR checklist items one (brief name), two (rationale, 
theory or goal), three (materials), four (procedures), six 
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(modes of delivery) and seven (locations) were ade-
quately described in all eight intervention descriptions. 
Two intervention descriptions did not include sufficient 
information on who provided the intervention (item 
five).23,28 One study did not adequately describe the 
dose or intensity (item eight)23 that the intervention was 
delivered at. Three studies did not provide information 
on whether the intervention was designed to be tailored 
or not, and under what circumstances (item nine).27,28,30 
Seven studies did not mention details of any modifica-
tions (item 10) that may have happened during the 
study.23–26,28–30 Five studies did not report any plans to 
measure adherence or fidelity (item 11)24–26,28,30 and five 
studies did not report any actual details of adherence or 
fidelity (item 12).25,26,28–30

One study adequately described seven of the TIDieR 
items,28 one study adequately described eight of the 
items,30 three studies adequately described nine 
items,23,25,26 two adequately described ten items24,29 
and one adequately described eleven items.27 No stud-
ies described all 12 items adequately enough for repli-
cation (Table 3).

Adverse events
No studies formally reported any adverse events.

Discussion
To our knowledge, this is the first systematic review to 
assess the content of virtually delivered PMPs, or inter-
ventions including components of PMPs, in accord-
ance with evidence-based clinical guidelines.13 We 
found that all eight of the included interventions had 
elements of ‘skills training and activity management’. 
‘Cognitive therapy methods’ and ‘education’ were each 
present in six studies. ‘Graded activation guided by 
participant goals’ and ‘methods to enhance accept-
ance, mindfulness and psychological flexibility’ were 
each present in four studies. ‘Physical exercise’ was 
present in two studies and ‘graded exposure’ was only 
present in one study. None of the included studies 
included all the components recommended by the 
BPS guidelines.13 None of the studies adequately 
described all 12 TIDieR items: with details of modifi-
cations, fidelity and adherence being the items most 
commonly lacking. Name, rationale, theory or goal, 
materials, procedures, modes of delivery and location 
were adequately reported in all eight studies. No stud-
ies formally reported any adverse events.

None of the studies reported using clinical guidelines 
in their intervention design. ‘Cognitive therapy methods’ 
was one of the most common guideline items present 
across the interventions. CBT is effective (albeit effects 
are small or very small) at reducing pain and disability,16 
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and at improving multiple psychosocial issues associated 
with persistent pain.16,31,32 The effectiveness of CBT 
delivered by videoconference for posttraumatic stress 
disorder is comparable with face-to-face delivery.33 
Psychotherapy methods delivered by videoconference, 
including CBT, can be effective for depressive symp-
toms34 and may be for anxiety;35 highly prevalent prob-
lems for people with persistent MSK pain conditions.36,37 
This suggests that CBT methods delivered by videocon-
ference may be effective for people with persistent MSK 
pain and should be included in virtually delivered PMPs.

Patients with persistent non-cancer pain expect 
explanations or improved understanding of the their 
pain problem.38 Pain neuroscience education can facil-
itate a patient’s ability to cope with their pain, reduce 
kinesiophobia and decrease catastrophising.39 The evi-
dence for patient education delivered via real-time vir-
tual methods is lacking but may be feasible40 and 
should be considered for inclusion in virtual PMPs.

Half of the interventions included ‘methods to enhance 
acceptance, mindfulness and psychological flexibility’. 
Acceptance and mindfulness-based interventions can be 
effective at reducing pain and psychological problems 
and can improve physical and mental health-related qual-
ity of life in people with persistent pain.41,42 Studies of 
stand-alone virtually delivered acceptance and/or mind-
fulness interventions are lacking in healthcare research; 
this lack of supporting evidence may be a reason these 
treatments were not utilised across all studies.

Physical exercise was reported in two studies. 
Exercise alone delivered via telemedicine has been 
shown to be better than no intervention.43 A combina-
tion of exercise and pain coping skills training deliv-
ered by videoconference is effective for pain and 
function long-term in people with chronic knee pain.44 
Exercise should be included in virtual PMP’s. All eight 
studies included ‘skills training’ which could be incor-
porated with exercise.

‘Graded exposure’ was present in only one study; this 
was taught during one online lesson and not practised 
with the participants.24 Reasons for limited inclusion in 
interventions are unknown, and to our knowledge, there 
are no studies investigating graded exposure performed 
via virtual methods for any condition. Considering 
greater degrees of kinesiophobia are associated with 
higher pain levels and disability, and lower quality of 
life45 and the fact that graded exposure can reduce pain-
related kinesiophobia,46 studies of virtually delivered 
graded exposure are required to be able to evaluate their 
effectiveness when working remotely with patients.

Strengths and limitations
These results must be considered in light of the study 
limitations. There were multiple study designs included 

and only two of these were randomised trials. We were 
therefore unable to perform formal quality assessments 
of the included studies due to variation in the study 
types as we would be unable make useful comparisons.

This systematic review was prospectively registered 
on the PROSPERO database, it has been reported in 
line with PRISMA guidelines18 and multiple authors 
were involved at each stage of the review process. We 
compared existing interventions with established evi-
dence-based clinical guidelines13 and we assessed inter-
vention reporting quality with well-known guidance,22 
strengthening our analysis. The included studies repre-
sented a broad range of chronic pain conditions, with a 
large number of these MSK in origin and location, 
although only one study solely focused on MSK pain.28

Implications for research and clinical 
practice
There is a current lack of high-quality research into 
real-time virtually delivered PMPs. There is also lim-
ited research into real-time virtual delivery of any of 
the recommended components of these programmes. 
Future research should address these gaps in order to 
improve confidence in either programme or individ-
ual component effectiveness, which can subsequently 
be used to guide evidence-based clinical practice. 
Future research should focus on delivering PMPs 
that are in-line with established evidence-based clini-
cal guidelines such as the BPS PMP guidelines.13 
Interventions need to be well reported to enable rep-
lication in clinical practice; the use of checklists and 
tools such as the TIDieR checklist13 can aid this. 
Studies should also report any adverse effects of vir-
tual PMPs as these are currently unknown, and 
patient safety remains of high importance. No specific 
guidance on clinical delivery can be made from this 
study. Despite the limited evidence for real-time vir-
tual delivery of PMPs, clinical guidelines such as the 
BPS PMP guidelines13 should still be used as a frame-
work when designing virtually delivered programmes, 
with requirements and resources being tailored to 
individual context.

Conclusion
The COVID-19 pandemic has interrupted the care of 
people requiring multidisciplinary pain management 
for musculoskeletal pain. Virtually delivered PMPs 
have been cited as a means to continue the delivery of 
care for people with persistent pain. We have success-
fully conducted a systematic literature review of stud-
ies reporting virtually delivered PMPs. We found that 
few studies considered best practice guidelines, such as 
those offered by the BPS during the design of their 
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programmes. Clinical interventions should be based 
on evidence-based clinical guidelines and future 
research should explore the effectiveness and accepta-
bility of each component when delivered remotely.
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