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Abstract 

Background: This review aims to synthesise evidence on the economic impact of psychological interventions and 
therapies when applied to a broad range of physical health conditions.

Methods: The following bibliographic databases were searched for relevant articles: MEDLINE (Ovid), EMBASE (Ovid) 
and PsycINFO (Ebsco). As this review was intended to update an earlier review, the date range for the search was 
restricted to between January 2012 and September 2018. Reference lists from the review articles were also searched 
for relevant articles. Study quality was evaluated using the Scottish Intercollegiate Network Guidelines (SIGN) appraisal 
checklists for both economic studies and Randomised Controlled Trials (RCTs). When the economic analyses did not 
provide sufficient detail for quality evaluation, the original RCT papers were sought and these were also evaluated. 
Half of the papers were quality rated by a second author. Initial agreement was high and all disagreements were 
resolved by discussion.

Results: This yielded 1408 unique articles, reduced to 134 following screening of the title and abstract. The full texts 
of the remaining articles were reviewed by at least one team member and all exclusions were discussed and agreed 
by the team. This left 46 original research articles, alongside five systematic reviews. Fifty-seven per cent of the articles 
were deemed to be of high quality, with the remainder of acceptable quality. Fifteen different medical conditions 
were covered, with chronic pain (10 articles) and cancer (9 articles) being the two most investigated health condi-
tions. Three quarters of the papers reviewed showed evidence for the cost-effectiveness of psychological interven-
tions in physical health, with the clearest evidence being in the field of chronic pain and cancer.

Conclusions: This paper provides a comprehensive integration of the research on the cost-effectiveness of psycho-
logical therapies in physical health. Whilst the evidence for cost-effectiveness in chronic pain and cancer is encourag-
ing, some health conditions require further study. Clearly, as the primary research is international, and was therefore 
conducted across varying health care systems, caution must be exercised when applying the results to counties 
outside of those covered. Despite this, the results are of potential relevance to service providers and funders.
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Background
Long term conditions
As people are living longer, many develop one or more 
long-term physical health problems as they age. These 
health problems include conditions such as diabetes, car-
diovascular disease, asthma, blood borne viruses, neuro-
logical conditions, musculoskeletal conditions, as well as 
certain cancers. These conditions are often not able to be 
cured and must instead be managed. Prevalence is high, 
with the 2017 Scottish Health Survey [1] finding that 45% 
of adults reported at least one long term condition (LTC). 
It is estimated, therefore, that around 2 million people 
in Scotland are living with at least one long-term condi-
tion [2]. It is long established that long term conditions 
account for a significant portion of health care costs. For 
example, people with LTCs account for 50% of all GP 
appointments, 64% of all outpatient appointments, and 
70% of all inpatient bed days [3].

Each specific LTC will have their own challenges and the 
extent to which people are able to live long and fulfilling 
lives varies enormously. One of the well-known difficulties is 
that having a LTC increases the chance of also having a co-
morbid mental health problem [4]. These co-morbid mental 
health problems can add significantly to the burden of living 
with LTCs, as well as to the cost to health care systems.

The burden of long‑term conditions and co‑morbid mental 
ill‑health
Although the rates of co-morbid mental health problems 
are, to some degree, dependent on the specific health 
condition involved, these problems are very much higher 
across all long-term health conditions. A report for the 
Kings Fund [4] cites evidence showing that people with 
LTCs, such as cardiovascular disease, diabetes, chronic 
obstructive pulmonary disease and chronic musculoskel-
etal disorders, are two to three times more likely to expe-
rience mental health problems than are the general public 
without a LTC. An epidemiological study of 1.75 million 
primary care patients in Scotland published around the 
same time has provided precise statistics on the likelihood 
of having a co-morbid mental health problem depending 
on the number of co-morbid physical health problems 
that a person has [5]. This suggests that for those people 
with five or more physical morbidities, the chances that 
they will also have a co-morbid mental health problem are 
over six and half times more likely than for those people 
without any physical health problems. Even those with a 
single physical health condition have roughly double the 
risk of also having a mental health condition.

Why physical and mental ill health co‑vary
The reasons why physical and mental ill health show this 
pattern of covariance are complicated and it is likely that 

the mechanisms involved are multi-factorial, involving a 
combination of biological, psychological, environmental 
and behavioural factors [6]. Prince and colleagues [6] give a 
number of examples of how poor physical health increases 
the risk of developing poor mental health as well as a num-
ber of examples of poor mental health increasing the risk 
of the development of physical health problems. In addi-
tion to this is the growing recognition of the links between 
adverse childhood experiences and ill health [7]. Regard-
less of the mechanisms behind the co-variance of these 
conditions, it is widely accepted that when physical and 
mental ill health are both present they can interact to exac-
erbate each other. One example is given by a meta-analysis 
that found that, following a myocardial infarction, patients 
who also had co-morbid depression had an increased 
risk of further adverse cardiac events of up to 2.71 times 
greater than in those without depression [8]. Another 
example, from a study looking at illness more broadly, 
showed that primary care patients with any one of the fol-
lowing conditions; diabetes, ischemic heart disease, COPD 
and asthma, were more likely to be admitted to hospital as 
an emergency if they were also rated as being depressed 
[9]. Another example is a recent study that showed that 
the treatment response to expensive biological agents were 
significantly worse in a large sample of British patients 
with rheumatoid arthritis who also reported depressive 
symptoms or a history of depression [10].

The three studies reported here are just examples from 
an enormous literature which consistently finds that 
mental ill health impacts on the course and treatment 
response of physical ill-health. Given that mental health 
often makes physical health worse, it is therefore not dif-
ficult to see how it will therefore increase the costs of the 
treatment and care of people with long-term physical 
health problems. Naylor and colleagues [4] estimate that 
the effects of co-morbid mental health problems raise 
total health care costs by at least 45% for each person 
with a long-term physical health condition. In financial 
terms, Naylor and colleagues [4] suggested that between 
12% and 18% of all NHS expenditure on long-term con-
ditions can be accounted for by them being frequently 
accompanied by poor mental health and wellbeing.

The effects of emotional distress on long‑term conditions
Evidence has been accumulating for some time to sug-
gest that stress, which may or may not result in a men-
tal health problem, can affect a number of biological 
systems, particularly the cardiovascular, neurologi-
cal and immunological systems, such that it increases 
the likelihood of illness developing [11]. Through these 
mechanisms, as well as through the effects on illness 
self-management behaviours, emotional distress can 
affect the risk and outcomes of physical disease, such as 



Page 3 of 95Nicklas et al. BMC Health Services Research         (2022) 22:1131  

stroke and myocardial infarction [12], or selected cancers 
[13], in a dose dependent way. Whilst notions of distress 
and mental health conditions, such as anxiety and depres-
sion, clearly overlap, some researchers have examined the 
extent to which their effects on outcomes can be distin-
guished, including developing measures to capture the 
specific challenges of living with certain conditions. “Dia-
betes-specific emotional distress” is one such measure 
and it has been described as a wider affective experience, 
to do with “living with a progressive and chronic condi-
tion” [14]. It has been shown to have a deleterious effect 
on self-management and a more consistent negative effect 
on biomedical outcomes, such as HbA1c, than has been 
demonstrated for depression [15]. Consequently, some 
psychological interventions have been aimed, not just at 
those with a clearly defined mental health problem, but at 
whole populations of people with LTCs who are experi-
encing greater stress as a consequence of their condition.

The role of other psychological factors, aside from mental 
health and stress, in physical ill health
There are a host of other psycho-social variables that have 
been investigated as influencing the risk factors for illness, 
thereby potentially contributing causally to physical ill-
ness, exacerbating the symptoms of illness or interfering 
with the outcome of treatment. Many of these variables 
are not directly related to mental health or psychological 
distress. They range from patient attributions as to the 
cause of their illness, consistent, unhelpful, behavioural 
responses to symptoms, and include processes thought to 
buffer the effects of stress, such as perceptions of social 
support available in the patient’s social network. There are 
so many of these variables that is impossible to list them 
here. Their importance is reflected in the fact that modi-
fication of some of these variables is incorporated into a 
variety of psychological treatment packages. These pack-
ages may, or may not, include interventions designed to 
modify stress or emotional difficulties. One example is the 
cognitive behavioural packages aimed at treating primary 
insomnia, which focus on modifying patterns of behav-
iour and beliefs about sleep and insomnia. This pack-
age was developed in the 1990’s and, although modified 
slightly over the years, is now widely regarded as the first 
line of treatment for primary insomnia [16]. Other long-
term health conditions have also been treated by pack-
ages of psychological treatment where the focus is more 
on cognitions and patterns of unhelpful behaviour, rather 
than necessarily focusing on resolving psychopathology 
(see, Hedman-Lagerlöf et al., [17*], for example).

Applied psychology in the management of LTCs
Psychologists can be found working in physical health 
settings in increasing numbers. Figures provided by the 

Information Services Division of NHS Scotland [18] 
show a 45% growth in the numbers of clinical staff work-
ing in psychological services in physical healthcare set-
tings between March 2011 and June 2019. As well as the 
growth in the number of psychologists, there has also 
been a growth in the number of others who are delivering 
psychological therapies [18], either as formal psychologi-
cal therapists, such as cognitive behavioural therapists, 
psychotherapists or counsellors or, but less clearly docu-
mented, as members of other professions who have been 
trained to deliver psychological interventions, under the 
supervision of psychologists.

More broadly, psychologists have been involved in the 
design and delivery of significant training and coaching in 
order that the care delivered across the health and social 
care workforce is psychologically informed. This has 
involved ensuring that the healthcare workforce is skilled 
in recognising (as well as eliciting) the psychological 
needs of the patient/client group, as well as understand-
ing how to access, or signpost, to resources or support 
services. Further training has been conducted so that 
many of the workforce are equipped to deliver skilled psy-
chological care. This increased knowledge and additional 
competencies are aimed at improving relationship and 
communication skills, as well as enabling the delivery of 
psycho-educational approaches, alongside training in the 
use of specific psychological techniques in order to address 
specific difficulties. Additionally, some members of the 
workforce have been equipped with skills in enhanced psy-
chological practice so that they can deliver psychological 
interventions, which are often guided by protocol. These 
psychological interventions can be targeted at all patients 
as part of a care pathway, or only offered to those who 
meet a certain criteria, such as in a stepped care treatment 
model (see, for example, Chambers et al., [19]). The psy-
chological workforce, within physical healthcare settings, 
are trained to post-graduate level in order to deliver psy-
chological therapies, either to treat the co-morbid mental 
health problems described earlier or to deliver specific 
types of therapy aimed at improving the broader problems 
of adjustment, disability and quality of life.

Evidence for clinical effectiveness, 
but not cost‑effectiveness
The effectiveness of psychological therapies and inter-
ventions in physical healthcare have been investigated 
extensively by numerous randomised controlled trials 
and, subsequently, summarised in systematic reviews 
and meta-analyses. This is an extremely large literature, 
but helpfully both NHS Scotland and NHS England have 
developed programmes to summarise these literatures 
and to make recommendations. Obviously, this informa-
tion is of huge importance to those who commission and 
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deliver such services. The Scottish Intercollegiate Guide-
lines Network and NHS Education for Scotland (NES) 
has led in this regard in Scotland. NES has compiled 
and published tables of evidence for psychosocial inter-
ventions for people with persistent physical symptoms 
(The Matrix) [20]. This details the evidence that supports 
the use of a variety of psychosocial treatments in a range 
of physical illnesses, including, asthma, cancer, cardiovas-
cular disease, chronic fatigue syndrome, chronic kidney 
disease, chronic obstructive pulmonary disease, chronic 
pain, diabetes, irritable bowel syndrome, multiple scle-
rosis, osteoarthritis, rheumatoid arthritis, and obesity. In 
NHS England, the National Collaborating Centre for Men-
tal Health has summarised the evidence provided by the 
National Institute for Health and Care Excellence (NICE) 
and has produced a specific pathway on evidence-based 
psychological therapies that are recommended for peo-
ple with long term conditions and medically unexplained 
syndromes [21]. These documents make it clear that 
there is substantial evidence that psychological therapies 
in long term conditions are clinically useful.

Economic evaluations are typically conducted along-
side clinical trials, using either the primary trial outcome 
or a secondary outcome (particularly if health state utili-
ties are being measured as neither this outcome measure, 
nor the quality-adjusted life-years that can be derived 
from it are typically used to power clinical trials). Alter-
natively, data from a range of different published trials 
and/or other study designs can be used to populate an 
economic evaluation of the cost-effectiveness of inter-
ventions. The feasibility of this is dependent on the num-
ber of published studies for a particular intervention, and 
can be difficult if an intervention is new, which is often 
the case for national funding decisions about treatments. 
However, a literature-based evaluation can be warranted if 
the number of available studies is expected to be consider-
able, for example where a systematic review or wider evi-
dence synthesis of the existing clinical literature is already 
being undertaken. Cost utility analysis (CUA) describes 
that the health benefit measure used to value the cost of 
interventions in an economic evaluation is quantified 
in terms of quality-adjusted life-year (QALY) gains (i.e. 
cost per QALY gained). This type of analysis is preferred 
by organisations making national NHS funding deci-
sions about the value of interventions. Cost-effectiveness 
analysis is also commonly used, whereby health benefits 
have been quantified in their natural units e.g. per point 
increase on a condition-specific measurement scale. A 
glossary for these terms is included at the end of the paper.

The development of digital interventions and therapies
The recent global coronavirus pandemic has led to a rapid 
and large shift in the ways in which psychological 

therapy is delivered. Due to the social distancing 
restrictions that the virus has imposed, many thera-
pies are currently being delivered remotely, either via 
the telephone or over the internet. Studies that have 
evaluated the effectiveness of therapies delivered 
through these remote modalities have been accumu-
lating gradually over the past twenty years [22], but 
the coronavirus pandemic has led to a swift accel-
eration in the efforts to synthesise this emerging lit-
erature (see, for example, Eccleston, et  al., [23]). Any 
report on the cost-effectiveness of psychological 
interventions and therapies must recognise the poten-
tial that remote delivery has to reduce costs by, for 
example, eliminating or reducing the need for expen-
sive clinical environments. These cost savings, how-
ever, might be counterbalanced by the need to provide 
specific software and IT infrastructure.

Evidence thus far for the cost‑effectiveness 
of psychological therapies in physical health
The evidence for the cost effectiveness of psychological 
therapies in physical health is dispersed across the differ-
ent bodies of literature dealing with the specific condi-
tions, and the different therapeutic approaches, that have 
been investigated thus far. To date, there have been very 
few attempts to take a broad view across all these differ-
ent literatures. One paper that did attempt this was the 
narrative review previously published by the Psychology 
and Physical Health team at NHS Education Scotland 
[24]. Instead of taking a condition specific approach, as 
we have done on this occasion, different approaches to 
providing psychological care were examined, including 
integrating psychology into programmes that seek to aid 
in the management of chronic disease. This document 
reported studies suggesting that such approaches saved 
money when treating co-morbid depression in diabetes, 
reduced hospital admissions in angina patients, and that 
CBT when given to patients with somatoform condition 
has the potential to substantially reduce sickness absence 
and its associated costs.

Helpfully, there have also been some systematic 
reviews, although these are few in number. Examples 
include, systematic reviews of studies looking at the 
cost-effectiveness of psychological treatments in can-
cer [25] which concluded that, whilst the field was still 
young, there was emerging evidence of cost-effectiveness. 
Another example is provided by Jeeva and colleagues [26] 
who examined the cost effectiveness of psychological 
interventions in diabetes care. Interestingly, a number of 
these interventions were not specially about a single form 
of therapy, but rather looked at psychological approaches 
being integrated into programmes of collaborative care (a 
system of multidisciplinary team-based care which involves 
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a care manager and a patient management plan). They 
concluded that such approaches were cost-effective when 
compared to usual care. Another example is the review of 
the cost-effectiveness of interventions in insomnia that was 
conducted by Wickwire and colleagues [27]. This exam-
ined three studies with findings suggesting a strong prob-
ability that psychological interventions were cost-effective. 
However, these reviews are unlikely to cover all of the areas 
where the cost-effectiveness of psychological approaches 
have been conducted. The aim of this review is to system-
atically survey and summarise this literature.

Methods
Protocol and registration
The protocol for this review was registered with the 
PROSPERO prospective register of systematic reviews 
(CRD42019136922).

Eligibility criteria
Studies that met the following criteria were eligible for 
inclusion:

• Interventions involving a psychological therapy or 
approach (i.e. informed by psychological theory) and 
involving a staff member (including in conjunction 
with other interventions such as education/physical 
activity)

• Participants with a physical health condition (e.g. 
diabetes) or receiving services in a physical health 
care setting (e.g. primary care clinic)

• A developed country setting
• Based on a randomised trial
• Inclusion of data on health care utilisation and/or 

cost-effectiveness (could include utility values used to 
derive QALYs)

• Published in English

Studies were excluded if they related specifically to 
substance abuse services, mental health treatment for 
patients with either dementia or learning disabilities, 
education-only interventions or interventions that did 
not involve a health professional (for example those 
interventions that were solely digital), interventions 
involving a primarily paediatric population (i.e. if 80% 
or more participants were aged under 16) and stud-
ies that only looked at the cost of interventions (unless 
a cost-minimisation analysis had been performed and an 
assumption of equivalence/non-inferiority of the inter-
ventions had been stated). We also included systematic 
reviews and relied on these to summarise the literature 
prior to 2012 as well as using them for citation searching 
for eligible RCTs.

Information sources and search strategy
The following bibliographic databases were searched: 
MEDLINE (Ovid), EMBASE (Ovid) and PsycINFO 
(Ebsco). All searches were completed in September 2018. 
Database search results were limited to publications in 
English from 2012 onwards.

The current review was prompted by a previous unpub-
lished NHS Education for Scotland report, Psychological 
interventions in physical health care: the need and the eco-
nomic case [24], which had drawn on cost-effectiveness 
evidence from a 2012 Kings Fund report [4].

Reference lists from relevant systematic reviews and 
literature reviews were also searched to identify studies 
that met the criteria for this review, and to provide back-
ground information on the state of the evidence base 
prior to 2012. Forward citation tracking was performed 
on relevant review papers to identify additional studies. 
The full search strategy for each database is available in 
an appendix.

Study selection
All results were downloaded to a reference manage-
ment software package (RefWorks) and duplicates were 
removed, leaving 1408 unique references.

Initial screening on title/abstract was conducted by one 
team member (AG) who proposed a list of exclusions. 
All initial screening decisions were double checked. The 
team reviewed the inclusions and two authors (LN and 
MA) reviewed the proposed exclusions. Any disagree-
ment over an exclusion was discussed by the team as a 
whole. During this stage 1274 references which did not 
meet the inclusion criteria were excluded.

The remaining 134 articles were screened by the team 
as a whole. Individual team members examined the full 
texts of the articles in their topic areas and fed back their 
recommendations for inclusion or exclusion to the team. 
Any disagreements were discussed and decided by the 
whole team. The main reasons for exclusion at this stage 
were that studies: had a non-adult sample, were non-
randomised, did not involve a psychological intervention, 
were reported in a conference abstract with no further 
information available or provided insufficient cost data.

In addition, a decision was taken to exclude all studies 
focused on Chronic Fatigue Syndrome/Myalgic Encepha-
lomyelitis. This decision was made in light of the current 
review (NICE 2020) of the relevant NICE guideline and 
because of concerns that have been expressed over one of 
the major studies in this area [28].

This resulted in the exclusion of a further 82 papers. 
Forty six studies and 5 review articles were included in 
the final synthesis. This is summarised in a PRISMA 
diagram (Fig. 1).
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Data collection and measures used
The task of data extraction was split between all mem-
bers of the team using a pro forma developed for the 
review. Data extraction was also double checked by a sec-
ond author (JH).

The following data were extracted: study country and 
setting; the health condition(s) of interest; the interven-
tion and control treatments; frequency of follow up time 
points; the number of study participants and their char-
acteristics; the perspective taken for any cost modelling; 
the time horizon and discount rate(s) used for costs and 
benefits; the resources (itemised where possible) used; 
currency, price year and unit costs applied.

Outcome data were extracted on incremental cost-
effectiveness ratios (ICERs), where these had been 
reported, and health related benefits seen (e.g. QALYs 
and/or the utility scores used to derive them).

If a study has provided multiple ICERs because it 
explored different average costs and/or outcomes sepa-
rately for the ITT analysis, per protocol analysis and/or 
completers analysis, the ITT analysis ICERs were chosen 
where possible.

If a study provided cost-utility ICERs and cost-effec-
tiveness ICERs, then we primarily used the cost-utility 
analysis ICERs because it allowed us to explore compari-
sons across studies. Where no cost-utility analysis was 
available but the study provided multiple ICERs for cost-
effectiveness analyses, then we used the ICER relating to 
the primary outcome where possible.

Quality appraisal/risk of bias
The quality of each study was assessed using the Scot-
tish Intercollegiate Guidelines Network methodology 
[29], which rates controlled trials as High, Acceptable or 

Fig. 1 PRISMA flow diagram
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Low quality and economic studies as High, Acceptable 
or Unacceptable. For each of our included studies, both 
the SIGN Economic Evaluations checklist and the SIGN 
Controlled Trials checklist were used, giving a qual-
ity rating for the economic evaluation and a quality rat-
ing for the randomised controlled trial on which it was 
based. Where data were taken from an economic evalua-
tion that had used a separately published RCT, the main 
RCT paper was also sought for additional details to help 
with the quality assessment.

As double-blinding of participants to treatment allo-
cation is usually regarded as impractical in RCTs of psy-
chological interventions [30], only the blinding of the 
outcome assessors was considered when using the SIGN 
RCT checklist to rate the quality of the papers.

Quality ratings were conducted by clinicians with 
expertise in the field, of which half were double rated and 
any differences were discussed to reach agreement. All of 
the economic evaluation ratings were checked by another 
member of the team (JH). For the Economic Evalua-
tions checklist, there was initial agreement on 20 of the 
24 papers double-rated (83%) and for the RCT checklist 
there was initial agreement on 14 of the 24 papers (58%). 
Agreement was reached after discussion by the two raters 
on all papers except one, which was discussed and agreed 
by the team as a whole.

Synthesis of results
No meta-analysis was possible due to the heterogeneity 
of interventions and study outcomes. A narrative synthe-
sis of the available research was therefore performed.

Across the previous systematic reviews there were 73 
included studies. Of these, four were also captured as pri-
mary studies in this review. A summary of these reviews 
is presented in Table 1. The proportion of included stud-
ies in each review that were also identified as primary 
studies for this review ranged from 0% [26, 31] to 20% 
[27]. The low proportion of overlap is likely due to the 
date cut off in our inclusion criteria compared with the 
search strategy dates for these reviews. The conclusions 
of the reviews were generally positive, and given the low 
proportion of overlap, likely adds weight to the evidence 
base identified from the primary studies included in this 
review for each condition, although in some cases the 
interventions included in these reviews may not meet the 
inclusion criteria for this review (for example, the study 
by Wickwire et al., 2016 [27] also includes pharmacologi-
cal therapies.

Results
Forty six studies were identified which met the inclusion 
criteria for the review. All were reviewed using SIGN 
checklists in relation to the original RCT and the cost 

effectiveness study and were deemed by the review team 
to be of acceptable or high standard (see Table 2). Studies 
were grouped according to health condition of the par-
ticipants, with the largest number of studies being in the 
area of chronic pain and cancer (Fig. 2). The studies are 
detailed in the tables and narrative descriptions below.

Twelve of the 46 studies which met the criteria for this 
review were undertaken in the UK, with the twenty-one 
from other European countries, seven from the US, one 
from Japan and two from Australia. In terms of the thera-
peutic modality of the psychological interventions, 30 out 
of 46 were cognitive behavioural therapy based interven-
tions, with the others comprising a range of approaches 
including mindfulness, behavioural therapy, motivational 
interviewing and psychodynamic therapy. Twenty one 
out of 46 were delivered in a group format. In 9 studies an 
existing member of the multi-disciplinary team (a nurse 
or in 2 cases a physiotherapist) was trained to deliver the 
psychological intervention whereas 22 of the 46 studies, 
the intervention was delivered by a psychologist or psy-
chotherapist. In the remainder of the studies, authors do 
not always explicitly state who delivered the intervention, 
but this was often an individual trained for the purpose 
of the research study. Four studies applied a stepped care 
model of care and two studies applied a collaborative 
model, whereas the majority offered a standard interven-
tion to all participants who met the inclusion criteria.

Technology enabled delivery was a feature of 12 of 
the 46 studies cited in this review across a wide range of 
health conditions, including remote delivery via video or 
telephone, internet enabled packages which were either 
guided clinicians, interactive or supported by email 
feedback.

Amongst the traditional interventions delivered by 
video, Bogosian et  al. [36*] report that mindfulness-
based CBT delivered via Skype, was clinically effective in 
reducing distress in patients with MS and cost effective, 
although the number of participants was small. Within 
the area of chronic pain, Hedman-Lagerof et  al. [17*] 
report that internet delivered exposure therapy for par-
ticipants with fibromyalgia was highly effective and asso-
ciated with significant cost savings. The results of de Boer 
et al. [45*] comparison of internet-based CBT with face 
to face CBT for nonspecific chronic pain, were less clear 
in terms of cost effectiveness.

Five studies included telephone delivered psychologi-
cal therapy. Chatterton et  al. [41*] compared 5 sessions 
of telephone-based CBT with a single telephone support 
session and found the CBT intervention to be cost effec-
tive for highly distressed cancer patients and carers. A 
telephone based motivational interview intervention for 
patients with psoriasis was found to be more cost effec-
tive than a physical therapy [65*]. In two other studies 
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Table 2 SIGN quality ratings of included studies

Economic study (RCT paper if separate) SIGN RCT 
Checklist

SIGN 
Economic 
Checklist

Notes/issues

Arving et al., 2014 [32*] (RCT – Arving et al., 2007) [34]

Bennell et al., 2016 [35*]

Bogosian et al., 2015 [36*] Small sample size of 40 may limit confidence.

Bonin et al., 2014 [37*] (RCT – Swift et al., 2012) [38]

Camacho et al., 2016 [39*] (RCT - Coventry et al., 2015 [40])

Chatterton et al., 2016 [41*] (RCT – Chambers et al., 2014) 
[42]

Comparison of 2 interventions, no control/ TAU 

Chernyak et al., 2014 [43*] (RCT – Sattel et al., 2012) [44]

De Boer et al., 2014 [45*] Small sample size with signficant drop out rates, therefore 
underpowered to detect no difference, which was the study’s 
hypothesis

Goossens et al., 2015 [46] (RCT – Leeuw et al., 2008) [47] Small sample size and therefore likely underpowered to 
detect differences between two active treatments

Hedman-Lagerof et al., 2019 [17*] (RCT - Hedman-Lagerlof 
et al., 2018) [48]

Herman et al., 2017 [49] (RCT – Cherkin et al., 2016) [50] Note that MBSR experimental group received an additional 
six hours of treatment (one day retreat) compared to the 
active control

Hersey et al., 2012 [51*]

Humphreys et al., 2013 [52*] (RCT - Lincoln et al., 2011) [53]

Humphreys et al., 2015 [54*] (RCT – Thomas et al., 2013 [55*, 
56])

Ismail et al., 2018 [57*] Training did not change nurses skills beyond the proficiency 
of those offering standard care on competency measures so 
limited differences between control and intervention.

Jansen et al., 2017 [58*] (RCT – Krebber et al., 2016) [59]

Johanssen et al., 2017 [60*] (RCT- Johanssen et al., 2016) [61] Economic analysis based on assumption of 5-20 year survival 
after treatment

Kemani et al., 2015 [62*] Small sample size may limit confidence

Ladapo et al., 2012 [63*] (RCT - Davidson et al., 2010 [64])

Larsen et al., 2016 [65*] (RCT – Larsen et al., 2014) [66]

Lengacher et al., 2015 [67*] (RCT – Lengacher et al., 2009) 
[68]

Luciano et al., 2013 [69*] (RCT – Luciano et al., 2011) [70]

Luciano et al., 2014 [71*]

Luciano et al., 2017 [72*]

Maes et al., 2014 [73*] (RCT – Cima et al., 2012) [74]

Mejia et al., 2014 [75*] (RCT - Cockayne et al., 2014) [76]

Mewes et al., 2015 [77*] (RCT – Duijts et al., 2012) [78]

Mosweu et al., 2017 [79*] (RCT - Moss-Morris et al., 2012) 
[80]

Small sample size may limit confidence.

Nobis et al., 2018 [81*] (RCT – Nobis et al., 2015) [82]

Norton et al., 2015 [83*] (RCT – Lamb et al., 2010 [84])
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Table 2 (continued)

Economic study (RCT paper if separate) SIGN RCT 
Checklist

SIGN 
Economic 
Checklist

Notes/issues

Parry et al., 2012 [85*]

Perri et al., 2014 [86*] High quality study. Only rural population analysed.

Prioli et al., 2017 [87*] (RCT – Monti et al., 2013) [88]

Rolving et al., 2016 [89*] (RCT – Rolving et al., 2015) [90]

Schroder et al., 2017 [91*] (RCT - Schroder et al., 2012) [92]

Thiart et al., 2016 [93*]

Thomas et al., 2013 [55*, 56]

Tyrer et al., 2014 [94*]

Tyrer et al., 2017 [95*] Small N of 34 in each arm. Type of training, supervision, and 
protocol adherence monitoring not outlined in the paper.

Van der Aa et al., 2017 [96*]

Van der Spek et al., 2018 [97*] (RCT - van der Spek et al., 
2017) [98]

Van Eeden et al., 2015 [99*] (RCT protocol – Kootker et al., 
2012) [100]

Van Ravesteijn et al., 2013a [101*] (RCT - Van Ravesteijn et al., 
2013b) [102]

Visser et al., 2015 [103*] (RCT – Zonneveld et al., 2012) [104]

Watanabe et al., 2015 [15] (RCT – Watanabe et al., 2011) 
[105]

Zhang and Fu et al., 2016 [106*] As well as 3 randomised groups, study included eligible 
patients declined intervention but agreed to give feedback

Fig. 2 Number of studies by medical condition



Page 12 of 95Nicklas et al. BMC Health Services Research         (2022) 22:1131 

interventions deemed to be cost-effective were delivered 
to some participants by telephone, while other partici-
pants in the same condition were offered the same inter-
vention face to face [32, 106]. Mosweu et al’s [79*] study 
of nurse- led CBT for distressed patients with MS reports 
a mixture of telephone and face to face delivery. The 
authors do not indicate if these different modes of deliv-
ery have a differential impact on cost effectiveness.

A web based treatment package for depression guided 
by coaches for patients with diabetes, was a found to cost 
effective compared to web based psycho-education, in a 
study by Nobis et al. [81*]. A web based self-management 
programme with telephone support for MS was also likely 
to be cost-effectiveness but the sample size was small [80]. 
In another web based intervention for weight manage-
ment [51*], retention rates were also cited as a concern. 
In this study the most clinically effective change was 
reported in the group in which the interactive web-based 
programme was supplemented with phone or email sup-
port, however, all conditions were found to be cost effec-
tive when compared with projected medical costs. Thiart 
et al. [93*] also combined an internet-based programme, 
in this case CBT for insomnia, with email feedback, which 
was again found to be a cost-effective intervention.

Of the included studies 21 had used the EQ-5D and 
13 had used either the SF-6D, SF-12 or SF-36, including 
one study which had used both [55*]. One study [62*] had 
collected SF-36 data but not used this to derive QALYs 
or conduct a cost-utility analysis. Another study provided 
EQ-5D data from a separate paper [84] to that included 
in the review [83*]. Seven studies had used other meas-
ures to estimate health state utilities, including two using 
AQol [35, 41], one using the HUI Mark III [73*], another 
using the 15D instrument [65*]. Three studies had used 
mapping from condition-specific instruments or litera-
ture derived utility weights [32, 51, 107].

A wide range of condition-specific outcomes were 
used in the studies that had evaluated cost-effective-
ness without using utility scores. Common measures 
related to depression and/or anxiety (e.g. the Hospital 
Anxiety and Depression Score, the Beck Depression 
Inventory, the number of depression-free days), pain 
(e.g. the Pain intensity Scale or another pain visual 
analogue scale, the Pain Disability Index, CPAQ for 
pain acceptance), fatigue (e.g. the fatigue severity scale, 
fatigue assessment instrument or another fatigue VAS).

The setting for 21 studies was hospital-based, although 
in many cases participation will have been sought at out-
patient clinics rather than wards. Seven studies recruited 
through primary care and a further 5 studies recruited 
from across the health and/or social care system.

The currency used reflected the setting of each study 
(i.e. it was the currency used in the country where the 

study took place). In six studies, results were provided 
in a currency different from that used in the study coun-
try, either in addition to the home currency or instead of 
it [17, 54, 62, 73, 83, 107]. The study price year was also 
linked to the year of the study publication, although on 
average it took 4 years from the price year to the year of 
publication.

Sample size ranged from 34 to 1755, with a median 
sample size of 157 (IQR: 104 to 260). Median time hori-
zon was 52 weeks (IQR: 26 to 71.5 weeks), reflecting the 
durations of clinical trial follow up in most cases.

Perspectives are difficult to summarise due to report-
ing and the variety of different country settings in the 
review (whereby different methods of funding health-
care may exist). Healthcare (health service or health and 
social care) perspectives only occurred in 19 studies, and 
the thresholds used to define cost-effectiveness depended 
on currency but excluding a zero WTP, ranged from US 
$50,000 to US $100,000 (the same range as for Euros), 
GBP£15,000 to GBP £60,000 and AUS $50,000.

Many studies reported that they had used broader per-
spectives, usually in addition to a healthcare or health 
and social care perspective rather than alone. This was 
usually to account for wider costs and benefits associated 
with employment in terms of absenteeism or lost produc-
tivity, given the nature of the interventions. However, the 
situation is complicated in terms of summarising here 
as although many studies reported that they had taken 
a broader (e.g. societal) perspective, this was not always 
accompanied by reporting of separate ICERs or willing-
ness to pay thresholds for the broader perspective. To 
some extent, this is easier to identify for studies that had 
used a cost-utility analysis where approximate threshold 
values for society’s willingness-to-pay for a QALY gain 
(itself a health benefit gain only), are widely known com-
pared to other outcomes.

Most studies had undertaken some form of sensitiv-
ity analysis, and most commonly reported, in 32 stud-
ies, was bootstrapping (typically 1000 iterations). Where 
other sensitivity analyses had also been conducted these 
explored various scenarios (e.g. a longer time horizon) 
or specific values (e.g. intervention costs), changed the 
imputation method for missing data or included trial 
completers only or per protocol analysis participants.

Chronic pain
Previous systematic review of economic evaluations 
of psychological interventions in chronic pain
Only one previous systematic review was identified. This 
review was conducted by Andronis and colleagues [33] 
and was rated as being of acceptable quality. The review 
identified 12 studies and was restricted to studies where 
the participants had low back pain. However, the authors 
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also included some studies where the participants had 
acute, rather than chronic, low back pain. It is there-
fore difficult to be confident that their conclusions apply 
directly to this review and caution should be used. They 
also considered other, non-psychological, interventions, 
such as acupuncture and physical therapy, although the 
results for the different therapies were reviewed sepa-
rately. The authors concluded that combined physical and 
psychological treatments, medical yoga, information and 
education programmes, spinal manipulation and acu-
puncture are likely to be cost-effective options for LBP.

Overview of chronic pain studies in current review
Nine studies were identified that had been published 
since 2012 and had examined the cost-effectiveness of 
psychological therapies in chronic pain (see Tables  3 
and  4). Half of these studies employed samples of 
patients with Fibromyalgia, with the remaining four stud-
ies split equally between those that examined samples 
with chronic low back pain and those with samples who 
had undifferentiated, or non-specific, chronic pain. All of 
the studies were conducted in European countries (Spain, 
Sweden and the Netherlands) except for the study by 
Norton and colleagues who estimated costs in the United 
States using a Markov model, albeit with UK utility data.

One study examined psychoeducation with relaxation, 
two studies examined the cost effectiveness of exposure 
therapy, two studies examined Acceptance and Com-
mitment Therapy and three studies examined Cognitive 
Behavioural Therapy (CBT). Two studies delivered the 
intervention via the internet, whilst the remainder deliv-
ered the intervention in a face-to-face, group format.

Non‑specific chronic pain
In research carried out in the Netherlands by de Boer 
and colleagues [45*], 75 participants were recruited 
to a study comparing the outcomes and cost effective-
ness of internet based CBT to group based, face-to-face, 
CBT. The drop-out rate was much higher in the internet 
group, although a greater proportion of participants in 
the internet group completed all of the course modules, 
compared to the face-to-face participants. A number of 
clinical outcomes, including the study’s primary outcome 
of pain catastrophising (PCS), showed greater improve-
ment in the internet group compared to the face-to-face 
group among those who completed the intervention. 
However, this difference wasn’t present in the intention 
to treat analysis. Cost-effectiveness outcomes were equiv-
ocal and dependent on the sample analysed. Total costs 
(healthcare and social perspective) were €28 more in the 
internet group when the whole sample was examined. 
However, when the ICER was calculated, some patients 
were excluded because of missing effectiveness data. In 

this slightly different sample costs in the internet group 
were €199 lower, such that, when the ICER was calcu-
lated it favoured the internet group and suggested that 
for each PCS point that improved in the internet group, 
$40 was saved in costs.

A Swedish study, carried out by Kemani and colleagues 
[62*] compared the cost effectiveness of an Acceptance 
and Commitment Therapy (ACT) treatment, to an inter-
vention consisting of applied relaxation (AR). Both inter-
ventions were delivered in groups and the effects on pain 
disability and healthcare and social costs were assessed 
immediately following treatment and at six-month fol-
low-up. The results showed that ACT was superior over 
AR in reducing pain disability and ACT was also associ-
ated with lower costs. The investigators computed ICERs 
and, using 5000 boot-strapped replications, they plotted 
the results on a cost-effectiveness plane. Their analysis 
found that, immediately following treatment, 99% of the 
simulated ICERS were in the Southeast quadrant that 
favoured ACT over AR. At 3 month follow-up 78% of 
the simulated ICERs favoured ACT, but at 6 months the 
ICER plots were more centred and did not favour either 
treatment approach.

Chronic low Back pain
Goossens and colleagues [46], in a randomised controlled 
trial conducted in the Netherlands, compared the cost 
effectiveness of exposure in vivo to that of graded activ-
ity in 85 patients with low back pain in a high quality, 
randomised controlled trial. Sixty two patients provided 
data for the economic analyses. The analyses found that, 
in terms of quality of life outcomes (QALY’s derived from 
the SF-36), the exposure group appeared to do better but, 
in a simple comparison, the two treatments were not sta-
tistically different. However, over the year long follow-up 
period, the exposure group incurred fewer healthcare 
and social costs when compared to the graded activity 
group. Further analyses, including 5000 bootstrapped 
replications, found that the exposure treatment was more 
effective and resulted in a mean total cost saving of €2634 
over the follow-up period. They also plotted the rep-
lications on a cost effectiveness plane which found that 
49% of these fell in the South East quadrant, suggesting 
that the exposure treatment was dominant over graded 
activity. Furthermore, they reported the results from cal-
culating a cost effectiveness acceptability curve which 
suggested that with a €16,000 willingness to pay for an 
additional QALY, the probability of the exposure treat-
ment being cost effective is 81%.

Norton and colleagues [83*] published a re-analysis of 
data from an RCT of the cost-effectiveness of CBT for 
chronic low back pain conducted previously in the UK 
[84]. They constructed a number of models where they 
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applied the likelihood of improvement and the utilities 
that were demonstrated in the UK study but with the 
costs of equivalent service use, estimated from United 
States commercial claims. The models were estimated 
over a ten year period with a variety of assumptions, 
such as a gradual loss of CBT knowledge and skills in the 
treated group and varying rates of back pain recurrence. 
Their estimates, which they found to be robust to varying 
assumptions, suggested that group based CBT was associ-
ated with an incremental cost-utility of $7197 per QALY 
in the first year, and $5855 per QALY over ten years.

Herman and colleagues [49] compared the cost-effec-
tiveness of treatment with Mindfulness-Based Stress 
Reduction (MBSR) and Cognitive Behavioural Therapy 
(CBT), with usual care (UC), in adults with chronic low 
back pain. MBSR and CBT were associated with greater 
improvements in back pain and functional limitations as 
26 weeks follow-up. MBSR reduced total societal costs by 
$724 per participant across 1 year versus UC, and reduced 
healthcare costs to the payer by $982 per participant. 
These cost savings came with a gain in QALYs of 0.034—an 
increase in HRQoL of approximately 5 % for the year. CBT 
was not found to be cost saving compared to UC, but was 
relatively inexpensive ($125 per participant to society and 
$495 to the payer) with slightly larger QALY gains (0.041). 
These findings suggest that MBSR may be a cost-effective 
treatment option for patients with chronic low back pain.

Knee osteoarthritis
Bennell and colleagues [35*], examined the cost-effective-
ness of physical therapist delivered, Pain Coping Skills 
Training (PCST) and exercise, as part of a randomised 
controlled trial in 222 patients with chronic knee pain. The 
trial had three arms; PCST and exercise combined, PCST 
alone and exercise alone. PCST was reported as consisting 
of instruction in cognitive behavioural coping skills and 
the physical therapists underwent training that was deliv-
ered by two psychologists. Of the two primary outcomes, 
pain (VAS) in the past week did not differ between groups, 
but function was significantly improved in the combined 
treatment, when compared to the individual treatments 
alone. The authors also report that many of their second-
ary outcomes showed improvements favouring the com-
bined treatment group. The combined treatment did not 
show a statistically significant cost saving in comparison to 
the two individual treatments and the authors concluded 
that cost-effectiveness was therefore not demonstrated.

Fibromyalgia
Hedman-Lagerlöf and colleagues [17*], in a randomised 
controlled trial, examined the cost effectiveness of inter-
net delivered exposure therapy (iEXP) in 140 patients 
with Fibromyalgia in Sweden. The intervention aimed to 

encourage participants to restrain from using avoidant 
coping strategies and to approach situations that were 
normally avoided, despite pain. The intervention also 
included psycho-education and mindfulness components 
and comparisons were made with a waiting list control. 
Participants were followed up for a year and their health-
care and social costs were compared. The authors con-
cluded that the intervention was highly effective (44% 
of the iEXP group were classified as having responded 
compared to 11% of the wait list control group) and was 
associated with significant cost savings. The authors con-
cluded that even on a willingness to pay threshold of $0, 
the intervention was cost effective.

Luciano and colleagues [69*] examined the cost effective-
ness of adding psychoeducational treatment to the usual 
care received by patients with Fibromyalgia in general 
practice in Spain. A total of 216 patients were randomised, 
with half receiving the psychoeducational treatment. The 
treatment was delivered in groups and consisted of five 
sessions of education and four sessions of relaxation train-
ing and the sample was followed up for 1 year. The analyses 
found that the psychoeducation group showed signifi-
cantly greater improvements on the Fibromyalgia Impact 
Questionnaire and in terms of Quality of Life Years (as 
measured by the EQ5D). Direct medical costs and social 
costs were lower in the intervention group over the follow-
up period, but not significantly so. A cost-utility plane was 
computed using one thousand bootstrapped replications 
and this showed that most of the replication points fell into 
the Southeast quadrant, suggesting that the intervention 
was dominant in cost-effectiveness terms. Using a willing-
ness to pay threshold of zero, the probability that psychoe-
ducation was more cost effective than usual care was 85% 
in regard to health care costs, and 74% in terms of social 
costs. Using a willingness to pay threshold of €3000, the 
same probabilities were 98 and 95%.

Luciano and colleagues [71*] examined the cost effec-
tiveness of cognitive behavioural therapy (CBT) in com-
parison to a group receiving the US FDA recommended 
drug therapy and to a group who received usual care, in 
168 primary care patients with Fibromyalgia in Spain. 
Self-reported medical and lost productivity costs over a 
6 month follow-up period were significantly lower in the 
CBT group, compared to the other two groups. The CBT 
group also reported a higher quality of life, as measured by 
the EQ-5D, but these differences were only statistically sig-
nificant using the visual analogue scale in the second part 
of the EQ-5D. The authors conducted a variety of analy-
ses in the sample of 152 participants who completed treat-
ment and all outcome measures. These analyses included 
calculating ICERs using the EQ-5D QALY score as well 
as the VAS score and using both healthcare costs and 
social costs. The point effectiveness ICER, as well as 1000 
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bootstrapped replications, found that CBT was dominant 
over recommended drug therapy and treatment as usual 
in all analyses, and this remained the case when the full 
intention-to-treat sample was included. The authors also 
computed net benefit curves and cost effectiveness accept-
ability curves, which supported the conclusions of the 
main analyses. The authors also noted that the net benefit 
estimate was greater than zero even when a UK willing-
ness to pay threshold of £30,000 was considered.

A study with a similar design was conducted by Luciano 
and colleagues [72*] which examined the cost effectiveness 
of group Acceptance and Commitment Therapy (GACT), 
compared to recommended drug therapy and to a wait-
ing list control group, in a sample of 156 patients with 
Fibromyalgia, recruited from primary care in Spain. Costs 
were measured using self-report questionnaires and effec-
tiveness was measured using QALYs calculated from the 
EQ-5D-3L. In terms of the QALY outcomes at 6 months 
follow-up, the results for the GACT group were superior, 
but the differences were only statistically significant when 
compared to the waiting list control. Healthcare costs were 
significantly lower in the GACT group compared to the 
other two groups. As regards social costs (or indirect costs, 
as the authors call them) at follow-up, the waiting list con-
trol had significantly higher costs than the other two active 
treatment groups, whose costs were not significantly dif-
ferent from each other. The authors also computed ICERs, 
along with 1000 bootstrapped replications, and these 
showed that GACT was dominant, in terms of both health-
care and social costs, over the other two approaches, and 
this remained the case when the intention to treat sample 
was analysed. The authors also point out that GACT should 
be viewed as cost-effective even when considering a UK 
willingness to pay threshold of £30,000 per QALY.

Summary
The above nine studies of people with chronic pain sug-
gest strongly that a range of psychological therapies are 
cost effective. Indeed, many produced at least as good 
outcomes as control conditions, but with cost savings. 
Nearly all of these studies were conducted in European 
countries, and therefore there must be caveats around 
the direct applicability of their findings to the UK and 
Scottish context. Despite this, the evidence suggests 
that investment in psychological therapies for chronic 
pain patients is likely bring a positive return in terms of 
patient outcomes and costs.

Cancer
Previous systematic reviews of economic evaluations 
of psychological interventions in cancer
A systematic review of economic evaluations of psycho-
social interventions in cancer published up to 2015 [25] 

identified five studies which meet the criteria for this 
review (the interventions in the remaining three studies 
did not provide a psychologically informed intervention). 
The most recent of these [32*] will be discussed in more 
detail below. The overall conclusion of the review was 
that interventions based on cognitive behaviour therapy 
in particular had been demonstrated to represent good 
value for money in cancer care.

Three of the identified studies provide economic eval-
uations of cognitive behavioural based interventions 
(CBT) for patients with a range of cancer types. Bares 
et  al. [108] compared one to one CBT to usual care for 
melanoma patients from a health care perspective, con-
cluding this was cost effective for reducing distress. In 
a population with mixed cancers, Sabariego et al’s [109] 
study took a societal perspective, concluding that com-
pared to non-directive group psychotherapy, a CBT 
based group intervention was dominant for both fear of 
cancer progressing and mental well being at 12 months. 
As detailed below, Arving et al’s [34*] cost utility analysis 
concluded that CBT based psychosocial support (pro-
vided on a one to one basis by either a trained nurse or 
psychologist) dominated usual care in terms of quality 
adjusted life years for participants with breast cancer. 
A cost utility analysis in which participants had mixed 
cancers [110] concluded that compared to usual care, a 
nurse delivered telephone intervention which comprised 
education, problem solving and communication, was 
also dominant in terms of the incremental cost effective-
ness ratio. A further cost effectiveness analysis of a “sup-
portive-expressive psychosocial group” for women with 
metastatic breast cancer, compared to usual care [111], 
concluded that this intervention achieved improvements 
in mood and pain at costs deemed acceptable compared 
with usual care.

Dieng et al. [25] highlight the overall paucity of full eco-
nomic evaluations of psychosocial interventions for can-
cer patients and the variable methodological quality of 
the studies reviewed in their paper. While they conclude 
that the emerging evidence suggests that psychological 
interventions for cancer patients can be cost effective, 
particularly those which are CBT based, they call for fur-
ther cost utility studies evaluating a boarder range of psy-
chosocial interventions. They also highlight the need for 
transparency and consistency in reporting methods and 
findings.

Overview of cancer studies in current review
Nine studies evaluating psychological interventions 
for cancer patients published after 2012 were identified 
which met the criteria for this review, including both 
cost effectiveness and cost utility analyses, some tak-
ing a healthcare perspective and others taking a broader 
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societal cost perspective (see Tables 5 and 6). None have 
been undertaken in the UK (five were undertaken in 
northern European countries and the others were in the 
USA or Australia).

Breast cancer
Four of the studies are economic evaluations of psy-
chological interventions for patients with breast cancer. 
Arving et  al. [32*] report a cost utility analysis of indi-
vidual CBT based psychosocial support for breast can-
cer patients provided by either a specially trained nurse 
or a psychologist, compared with standard care. This 
Swedish study took a health care system perspective and 
concluded that both psychological interventions domi-
nated usual care, with lower health care costs and higher 
QALY’s (1.43 QALY for standard care compared to 1.52 
QALY for nurse delivered psychosocial support and 1.59 
QALY for psychologist delivered). The main driver of 
higher costs was in-hospital care.

Two economic evaluations focussed on mindfulness 
based group interventions for patients with breast can-
cer. Lengacher et al. [67*] compared a 6 –week mindful-
ness based stress reduction (MBSR) programme to usual 
care with respect to post cancer treatment symptoms 
and health related quality of life from a healthcare and 
patient perspective in a US based study. While the QALY 
increment of 0.03 achieved using MBSR was relatively 
costly if the benefits are assumed to last only the 12 week 
assessment of the study, if participants are likely to sur-
vive for 5-20 years and sustain the benefits of MBSR, the 
relative costs per QALY decline markedly over time. The 
authors conclude the intervention provides significantly 
improved health related quality of life at comparatively 
low cost. In a second American study which also takes 
a healthcare perspective, Prioli et al. [87*] evaluated the 
direct costs and effectiveness of mindfulness based art 
therapy (MBAT) compared with the effectiveness of a 
breast cancer support group. The MBAT intervention 
cost $429 more per participant than the usual support 
group care (both delivered over 8 weeks) and had a simi-
lar effect on utility based on a standardised quality of life 
questionnaire (SF-36), so was not likely to be cost-effec-
tive. In the parent RCT it was found that MBAT partici-
pants who had high stress levels at baseline experienced 
greater reduction in stress than the breast cancer support 
group participants at 9 weeks. The authors suggest that 
further sub-analysis according to baseline stress levels 
might be useful, as well as longer term data.

Two breast cancer based evaluations focussed on 
specific physical symptoms. Johannsen et  al. [60*] con-
cluded that an 8 week mindfulness based cognitive 
therapy group is a cost effective intervention for reduc-
ing pain intensity in women treated for breast cancer 

with persistent pain, although this Danish study did not 
include utility measures or indirect costs. The interven-
tion cost per participant was €240 while the average 
total cost for the duration of the study was €1706 for the 
MBCT group compared with €2436 in the control group. 
Mewes et al. [77*] performed a cost effectiveness analysis 
from a health care system perspective of CBT and physi-
cal exercise for alleviating treatment induced menopausal 
symptoms in breast cancer patients, compared to a wait-
ing list control group in a Dutch study, using a Markov 
model. They concluded that 6 weeks of group CBT is 
likely to be the most cost effective strategy for alleviating 
such symptoms, followed by a 12 week home based phys-
ical exercise programme, although the results were sensi-
tive to uncertainties so the overall cost effectiveness was 
not certain. Incremental cost utility ratios were €22,502/ 
QALY for CBT and €28,078/QALY for physical exercise. 
Outcomes were influenced by the duration of the treat-
ment effect, with shorter effect duration resulting in 
lower cost effectiveness. Compliance in the parent RCT 
was also relatively low. The authors suggest that a more 
targeted approach taking into account level of need or 
patient preferences, may increase compliance, improve 
outcomes and increase cost effectiveness.

Other economic evaluations with patients with differ-
ent cancers have evaluated interventions more closely 
matched to distress. Chatterton et  al. [41*] conducted 
their economic evaluation from a healthcare perspective, 
alongside a randomised trial of highly distressed cancer 
patients and carers calling help lines in Australia. The 
intervention was five sessions of individual telephone 
based CBT delivered by a psychologist, with a compari-
son group receiving a single telephone support session 
with a nurse counsellor. No significant differences were 
found in overall total costs or QALYs between interven-
tion groups. However, using bootstrapped data, the psy-
chological intervention was probably more cost effective 
than the nurse led intervention for high distress par-
ticipants. For carers and patients at with high distress at 
baseline, the CBT intervention delivered slightly more 
QALYs (mean difference of 0.037) at a lower total cost. 
The authors were cautious in interpreting their findings, 
noting that the study was underpowered and differences 
did not reach statistical significance, however, conclude 
that more intensive psychological interventions for 
patients with greater levels of distress appears warranted.

Another Dutch cost utility evaluation targeting par-
ticipants with mixed cancers, all of whom expressed 
a need for psychosocial support and at least one psy-
chosocial complaint (e.g. depressed mood, anxiety) is 
reported by van der Spek et  al. [97*]. Participants had 
been treated for cancer with curative intent within the 
last 5 years, and completed their main treatment. This 
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evaluation compared an 8 session meaning centred 
group psychotherapy intervention for cancer survi-
vors (MCPG-CS) with an 8 week social support group 
and care as usual, from a healthcare perspective. Mean 
total costs ranged from € 4492 (MCPG-CS) to €5304 
(care as usual) while mean QALYs ranged from 0.540 
(MCGP-CS) to 0.507 (care as usual). Meaning centred 
group psychotherapy was highly likely to be cost effec-
tive compared with both control groups; it was more 
effective and less costly compared with care as usual, 
and probably more effective but not less costly than 
the social support intervention, although differences 
did not reach statistical significance. The authors note 
that these findings contrast with those of Lemieux et al. 
[111], one of the studies included in the systematic 
review above, who did not find evidence of lower costs 
in the intervention group. The group psychotherapy 
intervention was similar in both studies, however, the 
earlier study was narrower in the scope of medical costs 
included and targeted advanced cancer patients, rather 
than those who have completed treatments intended to 
cure their cancer but reported psychological difficulties, 
as targeted by van der Spek at al [97*].

Jansen et al. [58*] evaluated the cost utility of stepped 
care targeting psychological distress in patients with head 
and neck cancer or lung cancer, an approach which has 
achieved good clinical outcomes with this population. In 
the stepped care programme the least resource intensive 
intervention is delivered to patient first, followed where 
necessary, by more resource intensive interventions. In 
this Danish study, the four steps were watchful waiting 
for 2 weeks; guided self-help; face to face problem solving 
therapy and CBT and / or psychotropic medication. The 
comparator was care as usual and the perspective was 
societal (including healthcare, indirect costs and produc-
tivity losses). Stepped care was found highly likely to be 
cost effective compared with care as usual; with the mean 
number of QALYs was 0.116 higher and the mean cumu-
lative costs €3950 lower in the intervention group com-
pared with the control group. The findings echo those 
of Chatterton et  al. [41*], in which participants with 
increased levels of distress were also targeted. The larger 
cost–benefit difference reported here may reflect the 
design of the stepped care intervention where a minority 
of participants go on to receive the more resource inten-
sive interventions. The two studies also differ as Chatter-
ton et al. [41*] took a narrower healthcare perspective.

Zhang and Fu [106*] targeted prostate cancer patients 
with persistent urinary incontinence in the cost utility 
evaluation, however, alongside the three study groups 
from the original US-based RCT (biofeedback plus prob-
lem solving therapy delivered in a group or by phone, 

and care as usual), these authors also included eligible 
patients who declined the intervention study but agreed 
to provide feedback in their analysis. The authors argue 
that non-participants experience a greater economic and 
healthcare burden, choosing not to take part in a behav-
ioural study out of economic concerns, and they may 
endure higher costs and lower quality of life in the long 
term than those who do choose to take part. The study 
interventions were found to provide meaningful outcome 
improvement at low cost, and to be to be cost effective in 
consideration of eligible patients who declined the inter-
ventions (but not the usual care group). The final ICERs 
per QALY were $17,276 for biofeedback plus group 
intervention and $11,612 for biofeedback plus phone 
intervention when compared with the intervention non-
participating group. The authors acknowledge that the 
sample size is small, yielding limited statistical power 
to discern differences in cost effectiveness between the 
study groups. However, they also argue that the inclusion 
of indirect as well as direct costs provides information 
about the intervention’s benefits in a real world context 
that also encompasses non-participating eligible patients.

Summary
Most of the studies outlined have limitations, in particu-
lar, limited sample sizes resulting in the tendency for the 
analyses to be underpowered and therefore fewer sta-
tistically significant differences in cost were able to be 
demonstrated. In addition, there was a range of cost per-
spectives, approaches to gathering cost data (e.g. hospital 
data sets, self-report), time frames, different populations 
of cancer patients, countries in which studies were based 
and approaches to handling uncertainty and missing 
data. This makes direct comparison difficult and conclu-
sions are therefore more tentative. Looking at economic 
evaluations published since 2012 overall, there appears 
to be growing evidence for the cost effectiveness of CBT 
based interventions for a range of cancer patients. Whilst 
less strong, there is also some evidence for the cost effec-
tiveness of mindfulness based approaches. The strongest 
evidence appears to come from studies in which psycho-
logical interventions targeted those with the most severe 
psychological distress, or where a stepped model of 
intervention, in which more resource intensive interven-
tions are focussed on those with the most severe levels 
of distress, were offered. Whilst generally supporting the 
cost effectiveness of structured psychological interven-
tions delivered in either groups or individually, it seems 
appropriate for policy makers to support targeted psy-
chological interventions with cancer patients according 
to distress level in order to achieve the maximum cost 
effectiveness.
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Diabetes
Previous systematic reviews of economic evaluations 
of psychological interventions in diabetes
A summary of the findings on the cost effectiveness of 
psychological interventions in treating depression in 
diabetes between 2000 and 2012 were described in a sys-
tematic review by Jeeva et  al. [26]. Out of 1516 papers 
screened only 4 economic evaluations were identified and 
all were based in the US. These studies evaluated collabo-
rative care programmes which included a case manager 
and stepped care treatments for depression involving 
psychological interventions and/or antidepressants. Two 
studies included problem solving therapy and/or anti-
depressants [112, 113], one included problem solving 
and behavioural activation or antidepressants [114] and 
one offered behavioural interventions [115]. The studies 
involved found that the interventions reduced depres-
sion, improved health status and were cost-effective com-
pared to usual care. They found limitations of the studies 
included but it is hard to determine the impact of these 
limitations as no analysis was done.

Simon [113] presented a cost effectiveness analysis 
from a payer perspective over 24mths. They reported 
the collaborative care intervention as dominant with net 
savings from the intervention and increase in depression 
free days. Katon et al. [114] described a cost utility analy-
sis of collaborative care from a societal viewpoint over 
24mths. This intervention also dominated usual care with 
greater cost savings and gains in patient free days and 
QALYs. Hay et  al. [112] and Katon et  al. [115] involved 
a cost utility analysis from a payer viewpoint over 18 and 
24mths. Both these studies reported costs per QALY 
gained within the usual willingness to pay parameters.

The limitations of sample sizes in accurately deter-
mining the cost-effectiveness of the interventions or 
differences in costs or health benefits are noted. It is 
suggested that the extent to which QALYs (and meas-
ures to estimate QALYs) are relevant in patients with 
diabetes and mental health problems is explored and 
that studies evaluate the key attributes of health from 
the patient’s perspective. The authors conclude that 
the economic evidence, from a U.S. payers perspective, 
suggests that collaborative care (with psychological 
interventions) in managing depression in people with 
diabetes results in health gains and may be cost saving.

Overview of diabetes studies in current review
The current search identified 3 further economic evalu-
ations of psychological interventions in diabetes (see 
Tables 7 and 8). Two of the studies were conducted in the 
UK and one in Germany.

Nobis et  al. [81*] conducted cost and utility analy-
sis alongside a German trial of 260 diabetes patients 

receiving web based treatment of depression in diabetes, 
using coaches to guide the intervention, or an active con-
trol of web based psychoeducation. The study was rated as 
acceptable in quality and took an inclusive perspective of 
societal costs (direct and non-direct medical care, produc-
tivity, opportunity costs and domestic assistance costs). 
They conclude that the intervention had a high probability 
of being cost and utility effective compared to an active 
control group from a societal perspective at a willingness-
to-pay ceiling of €5000 for a treatment response. The 
authors noted the limited power to conduct an economic 
evaluation but this was balanced by comprehensive sensi-
tivity analyses. They also note the short follow up period 
of 6mths and exclusion of cost of diabetes medication 
(due to differences in costs between treatments for Type 1 
and Type 2 diabetes). They discuss the differences in find-
ings between high rates of treatment response and non 
significant changes in QALYs, citing literature suggesting 
that the EQ-5D may not be a sensitive measure in patients 
with mental health problems.

Camacho et  al. [39*] reviewed the long term cost 
effectiveness of collaborative care for people with dia-
betes or cardiovascular disease. This UK based study 
compared usual care with psychological interventions 
delivered by a Psychological wellbeing Practitioner as 
part of collaborative care. The controlled trial on which 
the study was based [40] was rated as acceptable qual-
ity. A Markov model was used to extrapolate the long 
term cost effectiveness (2 yrs) from data at 4mths. The 
authors concluded that collaborative care had the poten-
tial to be a cost effective intervention but that conclu-
sions were extrapolated from a short term follow up with 
notable missing data and are therefore subject to some 
uncertainty.

The third diabetes paper was also set in primary care 
and involved practice nurses trained in six skills from 
cognitive behaviour therapy and motivational interview-
ing. In both arms of the trial twelve 30 minute sessions 
were offered over a year for patients who had subopti-
mal glycaemic control. The primary outcome was change 
in HbA1c and secondary measures included change in 
weight, depressive symptoms and diabetes related dis-
tress. There was no significant change in any of the out-
come measures at 18mths and the intervention was 
unlikely to be cost effective. The authors conclude that 
training practice nurses in MI and basic CBT did not lead 
to improvements in glycaemic control and was unlikely to 
be cost effective. The increased contact in the control arm 
with standard care nurses also did not increase control.

Summary
There are relatively few papers evaluating the cost-effec-
tiveness of psychological interventions or therapies in 
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diabetes. Limitations within the current papers means 
that it is difficult to draw conclusions about the cost-
effectiveness of psychological interventions in diabe-
tes care and further research with larger sample sizes is 
required.

Multiple sclerosis
No systematic reviews of the cost effectiveness of psycho-
logical interventions in multiple sclerosis were identified.

Overview of multiple sclerosis studies in current review
There were four primary research studies focusing on 
patients with MS, included (see Tables  9 and 10). All 
studies were conducted in the UK and used the EQ-5D 
to estimate QALYs. Three used the General Health Ques-
tionnaire as a disease specific outcome measure. Two 
studies evaluate the cost-effectiveness of group delivery 
in supporting adjustment to MS or MS symptoms [52, 
55]. Two newer studies test other methods of delivery – 
Skype [36*] and nurse delivery of cognitive behavioural 
skills or supportive listening via meetings and telephone 
sessions [79*]. The interventions are clinically effective 
but the cost-effectiveness results are variable with some 
indication of better cost-effectiveness for those that are 
more distressed or depressed.

Humphreys et al. [52*] evaluated the cost effectiveness 
of a 6 session psychological adjustment group with usual 
care for people with multiple sclerosis and low mood. It 
was a moderately sized study of 151 patients of accept-
able quality. Eight months follow-up indicated significant 
differences in costs between the intervention and control 
group and the incremental cost-effectiveness ratio (using 
Beck Depression inventory) indicated costs pre point 
reduction of £118, therefore the adjustment group pro-
gramme was cost effective when compared with usual 
care, for people with multiple sclerosis and low mood.

Thomas et al. [55*, 56] evaluated the cost-effectiveness 
of a six-session group-based programme for managing 
MS-fatigue in a multi-centre trial of 146 patients com-
paring cognitive behavioural and energy management 
techniques (FACET) with local practice. Outcomes on 
self-efficacy, disease specific quality of life and fatigue 
severity and QALYs were calculated at 1 month and 
4 month follow up. The FACETs intervention had signifi-
cant differences in reducing fatigue severity and increas-
ing self-efficacy but no significant differences in MS 
quality of life scales or QALYs. There was an incremen-
tal cost-effectiveness ratio of 2157 per additional person 
with a clinically significant improvement in fatigue. The 
authors conclude that it was difficult to assess the addi-
tional cost in terms of cost-effectiveness as improvements 
in fatigue are not reflected in the QALY outcomes, with 
no significant differences between FACETS and CLP.

Bogosian et al. [36*] had a primary focus on reduction 
in distress following mindfulness-based CBT delivered 
via Skype sessions. This study used economic evaluations 
from 2012. It is a small study with less than 20 per group 
but the methodology was well designed and described. 
The mindfulness intervention was dominant (lower costs 
and better General Health Questionnaire score). The 
group had more than a 90% chance of being the most 
cost-effective option (compared to waiting list control) at 
a willingness to pay threshold of £20,000.

Mosweu et  al. [79*] conducted a UK multi-centre trial 
with 94 patients comparing eight sessions of nurse-led 
CBT or supportive listening (SL). The RCT was rated as 
high quality, with the economic analysis rated acceptable 
quality. The cost effectiveness analysis was comprehensive. 
The authors calculated costs from the health, social and 
indirect care perspectives, and these were combined with 
additional quality-adjusted life years (QALY) or improve-
ment on a disease specific measure (GHQ-12). Cost-effec-
tiveness was explored at 12 months and the conclusion was 
that ‘nurse delivered CBT is more effective in reducing 
distress among MS patients compared to SL, but is highly 
unlikely to be cost-effective’ using QALYs or the GHQ-12.

Summary
The papers included indicate that psychological inter-
ventions for Multiple Sclerosis have some potential to be 
cost-effective, with suggestion of increased cost-effective-
ness for those that are more distressed or depressed.

Cardiac studies
No systematic reviews of the cost effectiveness of psy-
chological interventions in cardiac populations were 
identified.

Overview of cardiac studies in current review
In a study conducted by Mejia et  al. [75*], heart failure 
nurses provided patients with six, 1 hour sessions, using 
the “Heart Failure Plan” (the SEMAPHFOR Trial, Cock-
ayne et al., 2014) [76]. Patients were given the programme 
manual, and goals were set around exercise or relaxa-
tion, and cardiac misconceptions were corrected, along-
side discussion about medication and medical care. The 
control group consisted of patients receiving the manual 
alone, and a matched amount of care from heart failure 
nurses (see Tables 11 and 12). The authors reported that 
a cognitive behavioural self-management program pro-
vided little evidence of any effects on improved mental 
health outcomes or any evidence of cost-effectiveness 
on the cost of care, when compared to usual care. Future 
studies might compare outcomes when nurses had 
received more extensive training, coaching and supervi-
sion to deliver the intervention.
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In an American study, Ladapo et  al. [63*] assessed 
whether treatment using problem-solving therapy, anti-
depressants, or both, was more cost-effective, overall, 
than care as usual for patients experiencing depression 
following a diagnosis of acute coronary syndrome (RCT 
data from the COPES Trial [64]). They found that the 
additional costs of delivering mental health treatment 
and anti-depressant usage was offset by the reduction 
in hospitalisation costs associated with cardiac events, 
when compared to usual care.

Collectively, the two studies demonstrate that there 
appears to be cost-effectiveness evidence for problem-
solving therapy and/or antidepressants in cardiac settings, 
and more evidence is required to determine the cost effec-
tiveness of cognitive behaviourally informed interventions.

Non cardiac chest pain
In a study involving patients repeatedly attending medi-
cal services with non cardiac chest pain, Tyrer et al. [95*] 
allocated 68 patients to receive either usual medical care, 
or around 4-10 sessions of cognitive behavioural therapy. 
No significant treatment differences were observed for 
health anxiety scores, social functioning, mood or qual-
ity of life, although the treatment arm showed non-sig-
nificant improvements on most outcomes at 12 months, 
compared with 6 months. Although patients in the treat-
ment arm had 2-3 times less hospital admissions, bed 
days and A and E visits, the cost differential between the 
groups was not significant.

Summary
In summary, the 2 cardiac studies demonstrate that there 
appears to be cost-effectiveness evidence for problem-
solving therapy and/or antidepressants in cardiac settings, 
and more evidence is required to determine the cost effec-
tiveness of cognitive behaviourally informed interven-
tions. With regards to non cardiac chest pain, the Tyrer 
et al. study [94*] demonstrated no evidence of significant 
cost-effectiveness of a cognitive behavioural therapy treat-
ment, however there were low participant numbers in 
both the treatment and the control conditions.

Weight management
No systematic reviews of the cost effectiveness of psycho-
logical interventions in weight management were identi-
fied and two RCTs were found.

Weight management study in current review
In the RCT conducted by Hersey et al. [51*], a cognitive 
behavioural weight loss intervention was used to improve 
diet and exercise (see Tables 13 and 14). The intervention 
consisted of an interactive web site, in addition to either 
brief web based telephone or internet based counselling, 

in three arms (1: basic web based approach and writ-
ten information; 2: interactive web based approach and 
written information; 3: written information, interactive 
web based approach, and telephone/email coaching sup-
port). Outcomes were not significantly different across 
treatment arms. The intervention included goal setting, 
problem solving, self-monitoring and the development of 
social support for lifestyle change. Participants were also 
given a manual and asked to submit weekly self-monitor-
ing records of weight, food intake, and physical activity. 
Weight loss was significant for all 3 groups (− 3.5, − 3.8% 
and − 5.1% of overall body weight for each arm respec-
tively at 15-18 months), blood pressure was lowered and 
physical activity improved. The authors report that the 
cost of each intervention arm was cost effective when 
compared with projected medical costs. Retention rates 
were much lower than expected for this study, however 
the authors argued this did not affect the internal validity.

In the Perri et al. study [86*], 612 adults living in rural 
communities in the U.S. were assigned to low, moder-
ate or high doses of a behavioural weight loss treatment 
(16, 32, or 48 sessions over 2 years), or to a control con-
dition with nutritional information only. Mean body 
weight reductions at 2 years were as follows: Control 
Group: 2.9%, Low dose: 3.5%, Moderate Dose: 6.7%, and 
High Dose: 6.8%. The moderate dose treatment delivered 
comparable outcomes to the high dose treatment, but at 
a lower cost, and therefore the moderate does treatment 
was considered to be the most cost effective condition. 
As the study only included people living in rural settings 
with a BMI of 30-45, future studies will hopefully inves-
tigate whether these results are replicable in urban set-
tings, and for those with a BMI over 45.

Summary
In summary, the Hersey et  al. [51*] study demonstrated 
that a cognitive behaviourally informed weight loss pro-
gram was cost effective when compared to projected 
medical costs, and the Perri et al. study [86*] found that 
a moderate dose of a behavioural weight loss treatment 
was the most cost-effective.

Other conditions
Medically unexplained symptoms
No systematic reviews of the cost effectiveness of psycho-
logical interventions in populations with medically unex-
plained symptoms were identified.

Overview of medically unexplained symptoms studies 
in current review
Four primary studies [43, 91, 101, 103] examined per-
sistent physical symptoms which were causing distress 
and for which no medical diagnosis had been found (see 
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Tables 15 and 16). A range of terms were used by these 
studies – “functional somatic syndromes”, “multi-soma-
toform disorder”, “unexplained physical symptoms” and 
“somatic disorder”.

Two studies were conducted in The Netherlands [101, 
103], one in Denmark [91*] and one in Germany [43*]. 
No UK studies were found.

The psychological approaches that were used were cog-
nitive-behavioural group training [103*], group cognitive 
behavioural therapy (CBT) [91*], brief psychodynamic 
interpersonal therapy [43*], and mindfulness-based cog-
nitive therapy [101*]. All four studies considered both 
healthcare and societal costs.

Visser et  al. [103*] examined the cost-effectiveness of 
cognitive-behavioural group training (2-hr weekly ses-
sions over 3 months) compared to a wait-list control 
group, for patients with unexplained physical symptoms. 
The authors claimed that theirs was the first study to use 
a state-of-the-art health economic model and Quality 
Adjusted Life Years (QALYs) to assess the cost-effective-
ness of treatments for unexplained physical symptoms. 
Using a probabilistic Markov model with data from a 
randomised controlled trial, they estimated that cogni-
tive-behavioural group training was dominant at 4 years. 
Based on the model, an Incremental Cost Effectiveness 
Ratio (ICER) of 30,000 euros per QALY was reached after 
18 months and the group training was cost saving after 
33 months.

Schroder et  al. [91*] conducted an economic evalua-
tion of 9 modules of manualised group CBT, delivered by 
psychiatrists, versus enhanced usual care for functional 
somatic syndromes. They found that in the medium term 
(16 months), the probability that the intervention was cost-
effective at 25,000 to 35,000 euros per QALY was 93–95% 
from a healthcare perspective, and 50–55% from a societal 
perspective. They concluded that the cost of the interven-
tion (average 1545 euros per patient) was more than offset 
by subsequent savings in direct and indirect costs.

Chernyak et  al. [43*] compared 12 weekly sessions of 
psychodynamic interpersonal therapy (PIT), delivered 
by clinicians trained in psychotherapy, with enhanced 
medical care (EMC) for patients with multi-somato-
form disorder. EMC was manual-based and consisted 
of three half-hour sessions at 6-week intervals with spe-
cifically trained physicians. The probability of PIT being 
cost-effective exceeded 50% for willingness to pay levels 
higher than 35,000 euros per QALY, with a mean ICER 
of 41,840 euros per QALY gained. The authors concluded 
that that cost-effectiveness of PIT is highly uncertain for 
thresholds of willingness to pay under 35 thousand Euros 
per QALY.

Van Ravesteijn et al. [101*] examined the cost-effective-
ness of eight 2.5-hour group sessions of mindfulness-based 

cognitive therapy (MBCT), delivered by experienced 
mindfulness trainers, compared with enhanced usual care 
(EUC) for patients with persistent medically unexplained 
symptoms. MBCT was more effective but costlier than 
EUC, resulting in an ICER of 56,637 euros per QALY 
gained. At a willingness to pay of 80,000 euros per QALY, 
the probability that MBCT would be cost-effective was 
57%. The authors conclude that MBCT had a clinically 
relevant effect on health-related quality of life, but that it 
“remains uncertain” whether MBCT is cost-effective.

Based on the four studies of medically unexplained 
symptoms in this review, group CBT and cognitive-
behavioural group training were found to be cost-effec-
tive, while the cost-effectiveness of brief psychodynamic 
interpersonal therapy and MBCT was uncertain with 
ICERs of 41,840 Euros and 56,637 euros per QALY 
respectively.

Insomnia
Previous systematic reviews of economic evaluations 
of psychological interventions in insomnia
A review of the literature to 2015 on the health econom-
ics of pharmacological and non-pharmacological treat-
ments for insomnia, by Wickwire et  al. [27], included 
three studies that investigated psychological treatments 
and used RCT data. These included one pre-2012 study 
which fell outside the date range of the current review. 
In that study patients with insomnia, who were on long-
term hypnotic drugs, were randomised to a 6-session 
CBT for Insomnia (CBT-I) or wait-list control [116]. 
Based on health care costs at 6 months, the mean incre-
mental cost per QALY was $7313 (£3418 in 2003 GBP). If 
future costs were assumed to remain static the interven-
tion was found to become cost effective in year four, and 
if future costs were assumed to decline linearly, the ICER 
decreased to approximately $578 (£270 in 2003 GBP) 
per QALY in year 10 [116]. Overall, Wickwire et al. con-
cluded that that both pharmacological, as well as behav-
ioural therapy, were cost-effective for insomnia [27].

Insomnia study in current review
The current review identified one subsequent study, 
published after Wickwire et al’s review, giving a total of 
three studies on the cost-effectiveness of psychologi-
cal interventions for insomnia published since 2012 (see 
Tables  17 and 18) [37, 93, 107]. The three studies were 
from Japan [107*], England [37*] and Germany [93*], and 
all examined CBT for Insomnia (CBT-I) delivered indi-
vidually [107*], through a group workshop [37*], or via 
the internet [93*].

Watanabe et  al. [107*] compared four weekly individ-
ual sessions of CBT-I, based on a published treatment 
manual, with treatment as usual (TAU) for patients with 
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major depressive disorder and chronic insomnia. They 
calculated an ICER of US$13,678 per QALY gained and 
estimated that adding CBT-I to TAU demonstrated an 
approximately 90% chance of gaining one more QALY at 
a willingness to pay of US$40,000. The authors regarded 
the results as ‘promising’ but acknowledge limitations, 
including the study’s small sample size (n = 37) and short 
follow up (8 weeks). They recommended more trials with 
larger samples and longer follow up.

Bonin et  al. [37*] examined a one-day CBT-I group 
workshop, led by two psychologists with CBT exper-
tise, compared to a wait list control group. They calcu-
lated that at a maximum willingness to pay of £30,000 
the probability that the intervention is cost-effective was 
only 34%, due to a small and nonsignificant QALY gain 
(based on EQ-5D quality of life scores) in the intervention 
group relative to the control group. However, the authors 
argued that the intervention had a very high probability 
of being cost-effective in terms of improvement on the 
Insomnia Severity Index (ISI). They calculated that, even 
if running at only 53% capacity, the intervention had a 
95% probability of being cost-effective at a WTP of £150 
(approximately the cost of the intervention) per point 
improvement on the ISI. The authors cautioned that their 
findings should be regarded as indicative rather than 
definitive, but suggested such workshops are a promising 
low-level option to help increase access to psychological 
therapies.

Thiart et  al. [93*] conducted an economic evaluation 
of internet-based CBT-I for school teachers with insom-
nia, involving six 1-week modules with email feedback 
by trained clinical psychologists, compared to a waitlist 
control. The study involved a cost-effectiveness analysis 
that looked at the cost per change in the Insomnia Sever-
ity Index (ISI); and an analysis of the costs and benefits 
to the employer, focusing on absenteeism and presen-
teeism costs. The ICER was estimated at 1512 euros for 
every participant with a positive treatment response 
after 6 months. The probability of the intervention being 
cost-effective was 87% at a potential willingness-to-
pay of zero. A return on investment of 208% was calcu-
lated, with cost savings mainly due to the effects of the 
intervention on presenteeism and to a lesser degree by 
reduced absenteeism.

Thiart and colleagues [93*] suggested that one pos-
sible reason their findings were more positive than the 
two other studies was that the previous studies focused 
on healthcare costs, whereas Thiart and colleagues [93*] 
focused on non-health-related indirect costs.

Summary
Each of three included insomnia studies examined a dif-
ferent approach to CBT for insomnia – group, individual 

and internet-based. All three concluded that CBT was 
likely to be cost-effective, however the studies on group 
CBT [37*] and individual CBT [107*] were not conclu-
sive. Only Thiart et  al. [93*], in their study of internet-
based CBT, were able to conclude that the intervention 
was dominant, possibly because their study was the only 
one to include societal as well as healthcare costs.

Stroke
No systematic reviews of the cost effectiveness of psy-
chological interventions in populations with stroke were 
identified.

Overview of stroke studies in current review
Two studies were identified (see Tables  19 and 20) that 
had looked at behavioural therapy interventions for 
stroke patients; one addressing aphasia [54*] and one 
focusing on depressive symptoms [99*].

In a UK study, Humphreys et al. [54*] evaluated the cost 
effectiveness of a behavioural therapy intervention for 
stroke patients with aphasia, compared to usual care. The 
intervention provided up to 20 behavioural therapy ses-
sions over 3 months, delivered at the participant’s place 
of residence by an assistant psychologist who received 
weekly supervision from a consultant psychologist. The 
study did not include a formal measure of health-related 
quality of life so did not calculate QALYs. It did find a 
significant impact of the intervention on mood, as meas-
ured by the Stroke Aphasic Depression Questionnaire 
Hospital version 21 (SADQH21) scale. The cost analysis, 
undertaken from the perspective of health and social ser-
vices, found that every point reduction on the SADQH21 
scale cost £263. The authors suggested that the results 
were promising and recommended further investigation 
of the approach.

Van Eeden et  al. [99*] conducted an economic evalu-
ation of an augmented CBT intervention compared to 
computerised cognitive training for patients in the Neth-
erlands with post-stroke depressive symptoms. The inter-
vention consisted of 10–12 individualised CBT sessions 
with a certified healthcare psychologist, augmented by 
three or four goal-setting sessions of occupational ther-
apy or movement therapy. The control group received 
an individual, patient-tailored computerised cognitive 
training programme (CogniPlus), involving 13–16 ses-
sions over 4 months under the supervision of a research 
assistant or psychological assistant. From a societal per-
spective, the intervention was less costly and slightly 
more effective than the control in terms of quality of life 
(QALYs/EQ-5D-3 L), but less effective on the Hospital 
Anxiety and Depression Scale (HADS). The authors con-
cluded that the results on the cost-effectiveness of the 
intervention were not convincing. Based on a willingness 
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to pay of 40,000 euros per QALY, the augmented CBT 
intervention had a 76% chance of being cost-effective.

Asthma
No systematic reviews of the cost effectiveness of psy-
chological interventions in Asthma populations were 
identified.

Asthma study in current review
Only one RCT investigating the cost effectiveness of 
psychological therapy in asthma was identified (see 
Tables 21 and 22). A UK study by Parry et al. [85*] inves-
tigated individual CBT compared to usual care for adults 
with anxiety complications of asthma. The intervention 
involved a one and a half hour introductory session fol-
lowed by four to six weekly, or fortnightly, 1 hour ses-
sions, with two follow up sessions, if these were judged 
to be necessary, also carried out. Although there was a 
significantly greater reduction in asthma-specific fear 
for people in the CBT group, the clinical significance of 
the reduction was modest. The study found a small but 
significant reduction in EQ5D scores for the treatment 
group at 6 month follow up, which the authors were una-
ble to explain, but which they speculated may have been 
a psychological effect of loss of support, due to the end of 
participation in the trial.

Service use costs were not reduced in the CBT group 
during treatment, or in the 6 months after the treat-
ment phase and the intervention itself cost an average of 
£378-£798 per participant depending on the number of 
sessions attended. The study only considered healthcare 
costs and no QALYs or ICERs were calculated.

Dermatology (psoriasis)
No systematic reviews of the cost effectiveness of psycho-
logical interventions in dermatology populations were 
identified.

Dermatology study in current review
One Norwegian study conducted a cost-utility analy-
sis of supported self-management with motivational 
interviewing for patients with psoriasis (see Tables  21 
and 22). Larsen et  al. [65*] examined telephone-based 
individualised motivational interviewing, as a follow-
up to a 3 week climate therapy/heliotherapy (CHT) 
programme, compared to TAU following the CHT pro-
gramme. At 6 months post-CHT, the intervention group 
had a lower cost than the TAU group, with a mean dif-
ference of 1780 euros and the authors concluded that as 
motivational interviewing provided equivalent quality 
of life and utility, at reduced costs, it could be consid-
ered cost-effective.

Medical patients in secondary care settings
No systematic reviews of the cost effectiveness of psycho-
logical interventions in general secondary care settings 
were identified.

Medical patients in secondary care settings study 
in current review
Tyrer et al. [94*] considered the cost-effectiveness of CBT 
for health anxiety in UK medical patients in secondary 
care – including cardiac, endocrine, gastroenterologi-
cal, neurological, and respiratory medicine clinics (see 
Tables  21 and 22). The intervention involved five to ten 
sessions of CBT for health anxiety (CBT-HA), delivered 
by staff trained specifically for the intervention and super-
vised by researchers to ensure consistency in treatment. 
There was no evidence of an effect on social functioning 
or quality of life, and therefore no evidence of cost-effec-
tiveness in terms of QALYs. However, the study found 
that CBT-HA resulted in significant improvements in 
health anxiety with no significant difference in health 
and social care costs compared to standard care. The 
authors suggested the findings indicate that staff trained 
to deliver CBT-HA in medical clinics would help to relieve 
substantially troubling anxiety in a more cost-effective 
manner than current standard approaches.

Surgery (lumbar spinal fusion surgery)
No systematic reviews of the cost effectiveness of psycho-
logical interventions in surgical populations were identified.

Surgery study in current review
Rolving et al. [89*] conducted a cost-effectiveness analy-
sis of group-based CBT compared to usual care for 
patients undergoing lumbar spinal fusion surgery in 
Denmark (see Tables  21 and 22). The intervention con-
sisted of six, three-hour sessions (four prior to surgery 
and two post-surgery at 3 and 6 months), delivered by a 
multidisciplinary team, which had received a 2 day train-
ing programme on the manual-based intervention. After 
12 months, the estimated QALY (based on EQ-5D scores) 
was significantly higher for the CBT group and there was 
no difference in the overall societal costs. The authors 
calculated a 70% chance of CBT being cost-effective 
compared to usual care at a willingness-to-pay of 40,000 
euros per QALY. They conclude that the findings support 
the implementation of such an intervention for patients 
undergoing lumbar spinal fusion surgery in Denmark.

Tinnitus
No systematic reviews of the cost effectiveness of psy-
chological interventions in tinnitus populations were 
identified.
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Tinnitus study in current review
A single primary RCT conducted by Maes et  al. [73*] 
considered the cost-effectiveness of CBT-based treat-
ment versus usual care for tinnitus (see Tables  21 and 
22). The stepped care intervention included an individual 
consultation with a psychologist and then a stepped pro-
gramme comprising key elements of CBT for those with 
moderate tinnitus (12 weekly group sessions) or severe 
tinnitus (24 biweekly group sessions). The authors found 
an ICER of $10,456 per QALY from a health-care per-
spective, and $24,580 per QALY from a societal perspec-
tive. The probability that the intervention is cost-effective 
from a societal perspective was 58% for a willingness to 
pay of $45,000 per QALY.

Vision impairment in older adults
No systematic reviews of the cost effectiveness of psy-
chological interventions in visually impaired populations 
were identified.

Vision impairment in older adults study in current review
A Dutch study by Van der Aa et  al. [96*] evaluated a 
stepped care intervention for depression and anxiety in 
older adults with vision impairment, including macu-
lar degeneration, glaucoma, cataract, diabetic retin-
opathy, and cerebral haemorrhage (see Tables  21 and 
22). Depending on persistence of symptoms, care could 
involve a guided self-help course based on CBT followed 
problem solving treatment with trained social workers 
and psychologists if symptoms continued. In the study, 
56% of the intervention group received the CBT-based 
course and 22% went on to receive problem solving treat-
ment. The economic evaluation found that the stepped-
care intervention was dominant to usual care, with a 
probability of around 60%, in treating mental health 
problems in visually impaired older adults. The probabil-
ity of cost-effectiveness was 95% or more at a willingness-
to-pay of 33,000 euros per depressive and/or anxiety 
disorder prevented. In terms of QALYs, the probability 
that stepped-care was cost-effective compared to usual 
care was 65% or more at a willingness to pay of 20,000 
euros per QALY.

Discussion
Summary of findings
A diverse range of studies published since 2012 provides 
considerable support for the cost effectiveness of psycho-
logical interventions for patients experiencing different 
physical health conditions in varied contexts. The most 
prevalent type of psychological interventions included 
in this review are those based on a cognitive behaviour 
therapy approach. Studies cover a wide range of set-
tings, populations, time- horizons, medical conditions 

and methods. A major challenge therefore is establishing 
the appropriate degree of confidence when extrapolating 
from these results.

Overall, evidence published in the field of chronic pain 
appears to be some of the most clear-cut in demonstrat-
ing cost effectiveness, including interventions for non-
specific chronic pain [45, 62], chronic low back pain 
[46, 83] and fibromyalgia [17, 65, 71, 72]. Interventions 
include cognitive behavioural based approaches delivered 
through internet or groups, ACT, exposure and psycho-
education, with clinical outcomes often as good as con-
trol conditions such as recommended drug therapy, but 
with cost savings.

In cost effectiveness studies of psychological inter-
ventions for patients with cancer, cognitive behavioural 
approaches in various modalities of delivery again stand 
out as having the strongest evidence for being cost effec-
tive, although there is evidence for the cost effectiveness 
of other types of psychological interventions including 
mindfulness based groups and meaning centred group 
psychotherapy. Where psychological interventions target 
individuals experiencing more severe distress, offering a 
stepped model of intervention, there is stronger indica-
tion of cost effectiveness [41, 58, 97].

In the field of diabetes, there have been only three cost-
effectiveness or cost utility studies over the past 9 years 
[39, 57, 81]. Two studies concluded that psychological 
interventions delivered as part of collaborative care had 
a high probability of being cost effective [39, 81], whereas 
a third, nurse delivered cognitive behavioural and moti-
vational interviewing based brief intervention, did not 
change glycaemic control and was unlikely to be cost 
effective [57*]. A mixed picture also emerges in cardiac 
studies. A cognitive behavioural based self-management 
programme provided little evidence of cost effectiveness 
on the cost of care when compared to usual care [75*], 
whereas, other authors have reported more convinc-
ing evidence for the cost effectiveness of problem solv-
ing therapy and / or anti-depressants in cardiac settings 
[63*]. In a study of non-cardiac chest pain, patients who 
received a cognitive behavioural based intervention had 
fewer hospital admissions or A & E visits, however the 
cost differential compared with usual medical care was 
not found to be significant [94*].

Two studies of behavioural therapy interventions for 
patients who have experienced stroke report mixed evi-
dence and conclusions [54, 99]. A study of behavioural 
therapy addressing post-stroke aphasia concluded that 
in terms of cost effectiveness results were promising but 
recommended further investigation [54*], while a cog-
nitive behavioural based intervention for post stroke 
depressive symptoms, although promising, was not con-
vincingly cost effective in terms of quality of life [99*].



Page 88 of 95Nicklas et al. BMC Health Services Research         (2022) 22:1131 

Of the five studies included in this review focussing 
on MS, all were found to be clinically effective but cost 
effectiveness results were variable. A group based inter-
vention focusing on psychological adjustment was found 
to be cost effective when compared with usual care for 
people with MS and low mood [52*], however, a cogni-
tive behavioural based group focussing on MS fatigue 
[55*] did not result in clear cost effectiveness, although 
there was clinically significant improvement in fatigue. 
The results of another cognitive behaviour based inter-
vention, which was delivered by Skype [36*], was highly 
likely to be cost effective. An internet based self-manage-
ment programme supported by telephone follow-up also 
showed promise in terms of cost-effectiveness but had a 
small sample size [80]. In contrast a nurse-led cognitive 
behaviour intervention [79*] was effective in reducing 
distress but unlikely to be cost effective in comparison to 
supportive listening.

Three studies of cognitive behaviour based approaches 
for insomnia reported in this review also present a mixed 
picture of cost effectiveness. Two suggest that results 
were promising but highlight study limitations and call 
for further research [37, 107], while the third, which 
included non-health related indirect costs was much 
more conclusive in supporting the cost effectiveness of 
this intervention for insomnia [93*].

Four studies were identified in the field of medically 
unexplained physical symptoms category in this review (a 
range of terms were used by the different study authors 
to describe this population of patients). Two of these 
reached positive conclusions about the cost effectiveness 
of group based cognitive behaviour based approach [91, 
103]. Two further studies explored the cost effectiveness 
of Psychodynamic interpersonal therapy [43*] and Mind-
fulness based cognitive therapy [101*], both conclud-
ing that the cost effectiveness of these interventions was 
uncertain.

Other studies have considered the cost effectiveness 
of individual or group cognitive behavioural approaches 
for a wide range of patient groups including medi-
cal patients in secondary care with health anxiety [94*], 
patients undergoing lumbar spinal fusion [89*], patients 
with asthma [85*], those with tinnitus [73*] and older 
adults with visual impairment [96*]. In all of the above 
studies, the authors concluded that cognitive behavioural 
based interventions had a high probability of being cost 
effective, supporting the implementation of these inter-
ventions in the settings in which the studies took place. 
In two of these five studies, a cognitive behaviour based 
approach was offered in the context of a stepped care 
intervention. A cognitive behaviour based weight loss 
intervention [51*] was found to be both clinically effec-
tive and cost effective when compared with projected 

medical costs when trialled across a range of treatment 
modalities (non-interactive or interactive web-based, 
with and without coaching support). For dermatology 
patients with psoriasis, motivational interviewing was 
also considered to be cost effective [65*].

Methodological issues and comparability
The studies reported in this review span a wide range of 
settings and methodological approaches which makes it 
impossible to produce a valid quantitative synthesis. The 
results are therefore presented in a narrative format.

26% of the studies were undertaken in the UK, with 
46% from other European countries, with the remainder 
from US, Australia and Japan. While it might be assumed 
that populations will be similar in these developed coun-
tries and interventions equally effective, the structure of 
health care systems are very different [117]. Healthcare 
costs will vary greatly and there may also be significant 
variation in what constitutes usual care. Readers, and ser-
vice commissioners in particular, are invited to consider 
how comparable the health care systems are in these 
studies to the ones that operate in their own context.

Meaningful comparisons are further limited by the 
fact that different methodological approaches have been 
employed across studies including cost effectiveness and 
cost utility analyses. There is therefore wide variation in 
the breadth of health or societal costs and benefits con-
sidered in different studies.

In cost effectiveness analyses which explore the cost 
of producing a clinically meaningful change, agreed 
“willingness to pay” thresholds vary in different settings 
and funding systems for health care. QALYs are used to 
measure generic aspects of health (regardless of condi-
tion) in a single unit, so in theory this allows compari-
son of different health conditions and programmes in the 
same terms. Where economic evaluation is undertaken 
alongside randomised controlled trials, QALYs are seen 
as the preferred outcome measure for many health sys-
tem funders [118], however, a number of studies, deemed 
by the authors to be of a good or acceptable standard, did 
not capture outcomes in terms of QALYs, limiting com-
parability of these studies.

Economic evaluation typically employs incremental 
cost effectiveness ratios or ICERs to compare the costs 
and effects of two different approaches expressing them 
as a ratio. Most studies of this kind were trial based eval-
uations that used bootstrapping to estimate uncertainty 
in the ratio to generate confidence intervals, however, 
some used different types of sensitivity analysis in addi-
tion or as standalone alternatives e.g., scenario analyses. 
The extent to which some types of sensitivity analysis are 
possible can be dependent on uncertainty in the clinical 
evidence base, which can be considerable when RCTs 
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are being undertaken (as without equipoise there would 
be no need to conduct a trial), so the widespread use of 
bootstrapping is not surprising under the circumstances, 
given that it makes no assumptions about underlying 
population distributions and instead uses the sample data 
to explore uncertainty around the results.

Further methodological differences between reported 
studies which hinder comparisons include the per-
spective adopted, the time horizon and the resources 
included. Most studies focus on some costs in addition 
to direct healthcare. The vast majority of studies focused 
on health and social care costs although often in addi-
tion to wider societal perspectives as a secondary analy-
sis e.g., costs of lost productivity through absenteeism. 
Others included some consideration of the patient and 
family or carer costs. While wider perspectives are valid, 
healthcare costs are obviously of most relevance to poli-
cymakers in NHS settings. Regardless of perspective, it is 
another factor that limits comparison between studies.

Most studies employed a time horizon of up to 
12 months, that is, the duration over which health out-
comes and costs were calculated in the clinical trial. 
Studies ranged from 8 weeks to 10 years (based on mod-
elling for longest time horizons). Longer time horizons 
may affect the magnitude of the findings, particularly for 
long term conditions and it may be unfeasible to populate 
longer term models. Conversely, a longer time horizon of 
12 months or less may be too short to the capture the full 
extent of long-term costs or cost savings and again where 
this varies across studies, direct comparison is not pos-
sible. There was significant variation in the time horizons 
employed and the extent and nature of economic mod-
elling undertaken. The majority of studies (28) report 
incremental cost effectiveness ratios (ICERs). A similar 
proportion of studies used bootstrapping, a statistical 
technique for estimating confidence intervals for cost 
effectiveness ratios, as a sensitivity analysis.

In terms of the target of the interventions evaluated 
in this review, these included psychological distress, 
severity of mental health symptoms, severity of physi-
cal symptoms and quality of life in general. Many stud-
ies used quality of life rating scales as the main indicator 
of clinical effectiveness, such as the EQ5D or the SF36. 
For most physical health conditions and symptoms, these 
measures have been found to have good sensitivity and 
validity, however, their sensitivity for patients with sig-
nificant mental health difficulties, including anxiety, has 
been questioned [119]. Where interventions target men-
tal health symptoms, generic quality of life measures may 
not be the most reliable measure of effectiveness. A wide 
range of other effectiveness measures are used in differ-
ent studies, reflecting different psychological treatment 
targets, including conditions specific measures, measures 

of symptoms such as pain or fatigue severity, weight loss 
and measures of psychological distress, such as the Hos-
pital Anxiety and Depression Scale [120].

Strengths and limitations of this review
The search strategy identified a very wide range of stud-
ies which were reviewed by the team as a whole before 
final decisions were reached about whether or not to 
include each of these in the final 46 which were deemed 
to meet the inclusion criteria. As this review built on a 
previous study, the date range covered was relatively nar-
row from 2012 to 2018. Only studies published in English 
were included and only a small number of these were UK 
based studies. As outlined above, caution is needed in 
extrapolating from the results.

The search strategy was devised and completed by one 
member of the team and was not peer reviewed or dis-
cussed by the review team as a whole. The search strategy 
was however similar to others in the published literature. 
The team also checked the papers included in other sys-
tematic reviews and literature reviews to ensure that no 
studies that met the inclusion criteria had been missed.

A strength of this review is its comprehensiveness, par-
ticularly in terms of assessing the quality of the papers 
that were included. The review team systematically eval-
uated the quality of both the original RCT and the eco-
nomic evaluation using the SIGN methodology checklists 
for RCTs and economic evaluations.. In most cases this 
required the review team to go back to the original RCT 
publications as well as the health economic study, in 
order to be able to assess its quality. All studies included 
in the review were deemed to be either acceptable or 
high quality. Inter-rated reliability was checked through 
double rating 50 % of papers, however, ideally all papers 
would be double rated.

Quantitative meta analysis was not possible because 
of the wide variation in methods and range of interven-
tions, conditions and settings in the studies that were 
included. A thorough qualitative meta synthesis has been 
undertaken, however, as well as a narrative account of the 
review and RCT based studies. The breadth of studies 
included allowed the authors to include all relevant infor-
mation and evidence of cost effectiveness which may be 
of value to clinicians and policy makers in reaching deci-
sions about psychological interventions in physical health 
settings.

The validity of our conclusions is dependent on the 
validity of the descriptions / definitions used by the 
authors of the papers included in the study. Caution is 
needed however in reaching conclusions about therapeu-
tic interventions such as “cognitive behaviour therapy”. 
In many instances, studies have evaluated a “cognitive 
behaviourally based” group or individual intervention.
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The literature search and synthesis of these papers was 
started before the COVID-19 pandemic and the subse-
quent implications of this delayed further work on this 
process. This is a rapidly expanding field. Inevitably other 
work will have been published during the delay in finalis-
ing the review.

Comparison with other studies and future developments
The findings of this review are broadly in line with inte-
grating psychological interventions into the overall 
treatment for a range of long term conditions and for 
medically unexplained symptoms can have significant 
economic benefits for both threshold and sub thresh-
old psychological problems and in the management of a 
range of debilitating physical symptoms. The cost effec-
tiveness evidence is strongest in relation to interventions 
for patients with chronic pain and cancer. As outlined 
above, caution is required in interpreting conclusions and 
extrapolating to a UK context due to both methodologi-
cal limitations and lack of comparability of studies. This 
review highlights the need for further economic evalua-
tions based in the UK, particularly in fields where none 
have been undertaken in recent years, such as cancer.

Throughout 2020 as a result of the COVID-19 pan-
demic, delivery of psychological interventions in clini-
cal practice shifted significantly to remote delivery by 
phone or video rather than face to face, and interactive 
web based packages of intervention have developed rap-
idly. A number of studies reported in this review indi-
cate that technology enabled delivery of psychological 
interventions can be clinically effective and cost-effec-
tive in a range of physical conditions, however, evidence 
is limited, particularly for the delivery of group inter-
ventions. With increased availability of technology and 
acceptability to both clients and health professionals, 
technology enabled psychological therapy and interven-
tions looks set to remain a very significant part of the 
delivery of psycho-social interventions across health 
care settings and further research into clinical and cost 
effectiveness is much needed. Studies need to be more 
explicit about the type of delivery of interventions 
being studied, without combining different modes of 
delivery within one condition. A wide range of relevant 
issues may be relevant for cost effectiveness studies, for 
example, whether remote delivery reduces costs such 
as travel time, time off work or clinical accommodation 
costs. Careful consideration should also be given to par-
ticipant attrition; health inequalities may make internet-
based interventions harder to access for some of those 
at risk of higher health costs.

Having developed the methodology for this review, 
there is scope to update the search and synthesis as the 
literature and clinical practice evolve.

Conclusion
Three quarters of the studies included in this review 
conclude that interventions applying psychologi-
cal approaches in physical health settings are clearly 
cost effective or likely to be cost effective compared to 
usual care. Of the wide range of approaches included 
in this review, the strongest evidence for cost effective-
ness overall is for studies offering cognitive behavioural 
approaches and those which employ a stepped care 
approach which targets those with most severe difficul-
ties. The health economic case is very strong for cost 
effectiveness of interventions in chronic pain. A strong 
case is also presented for many interventions in the field 
of cancer and a number of other specific health condi-
tions, although none of cancer studies were undertaken 
in the UK. The picture is more mixed for studies based 
in cardiac, diabetes and stroke services all of which are 
common and costly long term conditions.

Given the prevalence of mental health problems in 
those living with long term conditions, and the impact of 
mental health and health behaviours on the course and 
costs of long term conditions, there have been relatively 
few robust studies published. Caution is needed as the 
number of published studies for each area is relatively 
small and of these, only a small percentage have been 
undertaken in the UK so may not generalise to a Brit-
ish or more specifically, Scottish context. Confidence 
in these findings is likely to increase when more studies 
are undertaken. Clearly we would argue that it would be 
most helpful for these to be conducted in a UK healthcare 
context. This review has not therefore provided certainty 
about the cost effectiveness of psychological approaches 
in all areas of physical health, however, it presents a 
strong case for continuing to develop psychological ser-
vices for patients presenting in physical health settings, 
and a clear need for more economic evaluations of widely 
delivered psychological interventions to be undertaken in 
context of the NHS and partnership settings.
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