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Abstract

Bariatric surgery is an effective treatment for obesity. However, around one in five people

experience significant weight regain. Acceptance and Commitment Therapy (ACT) teaches

acceptance of and defusion from thoughts and feelings which influence behaviour, and com-

mitment to act in line with personal values. To test the feasibility and acceptability of ACT fol-

lowing bariatric surgery a randomised controlled trial of 10 sessions of group ACT or Usual

Care Support Group control (SGC) was delivered 15–18 months post bariatric surgery

(ISRCTN registry ID: ISRCTN52074801). Participants were compared at baseline, 3, 6 and

12 months using validated questionnaires to assess weight, wellbeing, and healthcare use.

A nested, semi-structured interview study was conducted to understand acceptability of the

trial and group processes. 80 participants were consented and randomised. Attendance

was low for both groups. Only 9 (29%) ACT participants completed > = half of the sessions,

this was the case for 13 (35%) SGC participants. Forty-six (57.5%) did not attend the first

session. At 12 months, outcome data were available from 19 of the 38 receiving SGC, and

from 13 of the 42 receiving ACT. Full datasets were collected for those who remained in the

trial. Nine participants from each arm were interviewed. The main barriers to group atten-

dance were travel difficulties and scheduling. Poor initial attendance led to reduced motiva-

tion to return. Participants reported a motivation to help others as a reason to join the trial;

lack of attendance by peers removed this opportunity and led to further drop out. Partici-

pants who attended the ACT groups reported a range of benefits including behaviour

change. We conclude that the trial processes were feasible, but that the ACT intervention

was not acceptable as delivered. Our data suggest changes to recruitment and intervention

delivery that would address this.
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Introduction

Across the world there are over a billion individuals living with obesity (13% prevalence of a

BMI>30kg/m2) [1]. This is associated with a host of negative health outcomes, including a

48% increased risk of mortality following COVID-19 infection for individuals living with obe-

sity compared to individuals without obesity (pre-vaccination rates) [2]. Within the UK, 28%

of the population is living with obesity and obesity was a primary or secondary factor in over

one million admissions to NHS hospitals in the year 2019/2020 [3]. Bariatric surgery is highly

effective in treating obesity and its associated comorbidities; in patients with a BMI of over 35

it is more effective than nonsurgical interventions in bringing about weight loss [4]. However,

a 2021 systematic review found that 17.6% of patients still experienced significant weight

regain of 10% or more [5], which may necessitate further invasive procedures (bariatric sur-

gery costs upwards of £10,000) and a return of comorbid conditions [6, 7].

The UK’s National Institute for Health and Care Excellence recommends that bariatric sur-

gery should be supplemented by psychological support, though it does not specify a particular

therapy modality [8]. Cognitive behavioural interventions have been found to be effective for

weight loss [9] However, a recent systematic review [10], which found only nine randomised

controlled trials of the effectiveness of psychological intervention provided to bariatric surgery

patients, concluded that there is a lack of evidence in this population. High-quality studies are

therefore needed, not least to understand the mechanisms through which cognitive and beha-

vioural therapies may aid bariatric surgery patients.

Analysis of the psychological profile of patients living with obesity found poor self-regula-

tion and negative mood as the strongest predictors of variance in weight loss [11]. Eating psy-

chopathology was associated with a 2.2 odds ratio in the weight regain group compared to the

non-weight regain group in a recent systematic analysis [12]. A longitudinal study of over 400

bariatric surgery patients found that, among others, depression, increased hedonic salience of

food cues, and distress intolerance predicted poorer weight loss [13]. These mechanisms can

be targeted by third wave cognitive behavioural therapies (3wCBT) which use principles of

mindfulness and non-judgemental awareness.

Support for this comes from a recent systematic review [14] (n = 37 studies) which found

3wCBT to be more effective for weight loss than standard behavioural treatment; the most

consistent evidence was for Acceptance and Commitment Therapy (ACT). That review

excluded studies of bariatric patientsbut another review focused on this population ([15]

n = 10 studies) found evidence for acceptance-based approaches in supporting wellbeing. Only

one randomised controlled trial of ACT in bariatric patients [16] (n = 39) was identified, in

which those receiving six weeks of ACT demonstrated greater improvements in disordered

eating, body dissatisfaction, QoL and acceptance of weight related thoughts and feelings than

those receiving treatment as usual, with effects consistent at 6 months post intervention [16,

17]. However, the participants varied in their post-surgery time, ranging from 4–38 months,

with a mean of 15.5 so the ideal timing of psychological intervention is unknown [18]. As the

mechanisms hypothesized to drive weight gain will take time to express as new obesogenic

behaviours to target in therapy [19], therapies targeting post bariatric surgery patients may be

more beneficial if given at a later stage. Multiple studies have established that 20–30% of

patients regain weight within 24 months of surgery, unfortunately this is also when patients

may be discharged from secondary care [20]. The present feasibility RCT was designed to

determine whether ACT delivered in this window, 15–18 months post-bariatric surgery, is

acceptable to patients, and to guide the methodology of a future trial assessing effectiveness.

In previous studies of ACT for weight management [17, 21], a range of outcomes, such as

disordered eating, cravings, body dissatisfaction, quality of life and weight loss have been used
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with alterations in psychological flexibility, a core component of ACT, was suggested to be the

primary mediator of benefits in the one RCT. However other mediators for weight loss have

been proposed [18], so a wide range of treatment outcomes will be measured and tested for

potential mediators and moderators of effect.

Despite guidelines recommending psychological interventions in post-operative care, rou-

tine clinical practice has not caught up [22], and evidence to guide clinicians in the type of

therapy is limited. If evidence based interventions were available, this support could reduce the

costs to the patient and society associated with weight regain and its sequelae. The aim of this

feasibility RCT is to determine the acceptability of ACT group therapy in post-bariatric surgery

patients and to provide insight into the optimal methods for an RCT assessing the effectiveness

of ACT in this patient population. Acceptability of the intervention was assessed as group

attendance and through interview data.

Methods

The full protocol for this trial has been published in the International Journal of Clinical Trials

[23]. The supporting CONSORT checklist [24] is available as supporting information; see S1 Fig.

Design

This was a feasibility study for a single-centre, parallel-group, single-blind, two-arm trial, with

randomisation to either a 10 weeks ACT group therapy or Usual Care Support Group control

(SGC). Favourable ethical opinion was obtained from London-Westminster REC (18/LO/

1256). The trial was registered at Researchregistry.com, UIN: 3959 (date registered: 10 April

2018); ISRCTN registry ID: ISRCTN52074801.

Participants

All participants were adults (�18years) post bariatric-surgery (>15 to< 18 months) at a Lon-

don-based weight management centre. Patients who expressed suicidal ideation (score>0 on

Q9 of thePHQ-9 [25] or at psychiatry assessment), or who were unable to communicate in

English, or who were unable to commit to attendance were excluded.

Initially, potentially eligible patients were given a Participant Information Sheet (PIS) and

PHQ-9 at their regular post-surgical follow up appointments, but due to reduced operating

capacity in the previous year, recruitment was hampered by low numbers in follow up clinics.

Therefore, all eligible patients were contacted and posted or emailed the PIS. Interested

patients were approached by the RA and an appointment made to obtain consent and baseline

data. Written consent was obtained for all participants. Recruitment ceased when the target

was reached.

Randomisation

This was performed by an independent researcher running R program scripts [26]. The rando-

misation method uses permuted blocks of variable size, randomly varying from two to six par-

ticipants. All eligibility criteria were checked prior to randomisation. Each patient was given a

unique participant number which was sent to the researcher running the R program. The pro-

gram generated a randomised patient study number assigning them to either the ACT or SGC.

This was emailed back to SS who then informed the participant of their allocation and pro-

vided details of where and when to attend. Other team members, including the statistician,

were blind to allocation, but the patients knew to which arm they had been randomised.

Approximately equal numbers were allocated to each condition.
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Sample size

We aimed to recruit 58 participants. However, due to high attrition, including before the first

session, we ran extra groups (i.e. 4 iterations rather than 2) and recruited 80 participants. Loss

to follow up and group attrition are presented in a consort diagram (Fig 1).

As this was a feasibility study, we did not carry out a formal sample size calculation when

planning the study. However, we provide an estimate of the precision of the primary endpoints

(Table 1)–(1a) proportion of eligible patients at screening (1b) proportion of patients agreeing

to take part in the study (2) proportion of patients remaining in the study at 12 months (3)

completeness of data collection at 12 months and (4) attendance at therapy sessions, based on

the recruitment of 80 patients. As an indication of power, recruitment of a target of 80 partici-

pants would allow estimation of the retention rate at any period within +/- 11.5%.

Intervention

This comprised ACT group therapy delivered weekly (10 x 90-minute sessions) by a psycholo-

gist trained in bariatric psychological support and ACT. The intervention was adapted from

an existing manual which addressed all six core processes of ACT: acceptance, defusion, con-

tacting the present moment, self as context, committed action, values awareness [27]. ACT

supervision was provided for the psychologist and a sample of sessions observed for fidelity.

Control (usual care)

This comprised the support group control (SCG) (10 x 90-minute meetings), delivered weekly

by a psychology graduate with no formal therapy training. The groups were unstructured to

allow patients to talk freely. The groups were held at the same time and venue, but on a differ-

ent day of the week to the ACT groups.

Outcomes

Primary outcomes related to the feasibility of the trial. Measures of the success of recruitment,

data collection and acceptability of trial procedures included (1) willingness of participants to

be randomised, i.e. the number of participants who drop out of the study after they had been

randomised, (2) number of eligible patients attending clinic i.e. the percentage of patients who

met eligibility criteria at screening, (3) follow-up rates, i.e. the percentage of participants

retained until 12 month follow-up and providing complete datasets, (4) adherence to the inter-

vention or control i.e. number of sessions attended, (5) reasons for attrition, (6) time needed

to collect data.

Secondary outcomes explored related to obesity, health and wellbeing. The following vali-

dated measures were used: King’s Obesity Staging Criteria [28], ICEpop CAPability measure

for Adults (ICECAP-A) [29], International Physical Activity Questionnaire (IPAQ) [30], Brief

Mediterranean Diet Questionnaire [31], Alcohol Use Disorders Identification Test (AUDIT)

[32], Dutch Eating Behaviour Questionnaire (DEBQ) [33], Hospital Anxiety and Depression

Scale (HADS) [34], Weight in kilograms and ACT processes using: Distress Tolerance Scale

(DTS) [35], Philadelphia Mindfulness Scale (PHLMS) [36], Drexel Defusion Scale (DDS) [37],

Physical Activity Acceptance Questionnaire (PAAQ) [38], and Food Craving Acceptance and

Awareness Questionnaire (FAAQ) [39].

Economic costs were calculated from the perspective of the NHS. Annual staff training bud-

gets typically fund ACT training, which costs £450 (ranging from £350 to £550) for a health-

care professional with an existing psychology qualification. The ACT group was led by a Band

7 psychologist as part of their regular duties. A Band 4 psychology graduate with no formal
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Fig 1. CONSORT flow diagram. ACT, acceptance and commitment therapy; SCG, support group control.

https://doi.org/10.1371/journal.pone.0282849.g001
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therapy training led the support group. The CSRI was used to track healthcare resource use

during the trial period [40]. Using CSRI data, service utilisation costs for 2019/2020 were cal-

culated by multiplying resource use by the appropriate unit cost. For service delivery, such as

hospital stay costs, we also used national standard tariffs. Unit costs from the Unit Cost of

Health and Social Care 2020 and NHS Reference Costs 2020 were used in the analysis. The

EQ-5D was used to calculate quality-adjusted life years (QALY [41]).

Outcome measures were completed at baseline, 3, 6 and 12 months follow up, except for

weight and the King’s Obesity Staging Criteria [29] which were collected at baseline and 12

months only. Demographic data were collected at baseline. Baseline data were collected face to

face at routine clinic appointments; 3- and 6-month FU data were collected via telephone. We

planned to collect 12-month data face to face, but due to the global pandemic this was mostly

collected by phone.

Participants from both arms were invited to be interviewed after the 12 month follow up in

order to understand acceptability of the trial and group processes. Recruitment stopped once

equal numbers from each arm had been recruited and the team agreed that data saturation

had been achieved. The ACT group participants also completed further ACT process measures

at each session as part of the intervention: openness to experience (OE), behavioural awareness

(BA), and valued action (VA).

Data analysis

Descriptive statistical analyses were conducted for the feasibility and potential primary and

secondary outcomes at baseline and each follow-up time point. Although this feasibility study

was not powered to detect differences between groups in questionnaire-based outcomes,

multi-level linear regression models were fitted to the data from each questionnaire to explore

the direction and magnitude of effects. This method of analysis uses data from all time-points,

and provides unbiased estimates, providing data can be assumed to be missing-at-random.

A cost-consequence analysis (CCA) was performed from a National Health Service (NHS)

perspective. This analysis is commonly used in the literature to investigate the intervention’s

impact on costs and health outcomes in a feasibility study [42, 43]. The analysis listing the cost

and outcomes associated with ACT (the treatment group) and the Usual Care Support Group

(the control group) separately, allowing decision- makers to compare the relative value of the

treatment options, and by calculating resources use and outcomes for each treatment. Regres-

sion analysis was used to adjust for patients’ age, gender, baseline health-related quality of life,

and body mass index. The intervention costs were calculated based on the activities involved

in delivering the programmes such as staff salaries, administrative and managerial costs. Total

Table 1. Data to inform sample size of a future trial.

Endpoint n/N Proportion (95% confidence interval)

Eligible at screening 246/264 93% (80% to 96%)

Consented to take part 80/246 33% (27% to 39%)

Remained in the study @ 12months 68/80 85% (75% to 92%)

Completeness of data collection @ 12months* 32/68 47% (35% to 60%)

Attendance at therapy sessions** 18/68 26% (17% to 39%)

*The denominator here is the number of patients still in the study at 12 months

**The numbers attending the therapy sessions were averaged over all cohorts, both randomisation groups and all 10

sessions, although it has already been noted that the number attending each session decreased as the study

progressed.

https://doi.org/10.1371/journal.pone.0282849.t001
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costs of the individuals in the two groups were estimated by multiplying the quantity of the

resource use with the unit costs of health and social care in the NHS [44]. We presented the

Table 2. Participant characteristics.

Columns by: Randomised group SGC ACT Total

n (%) 38 (47.5) 42 (52.5) 80 (100.0)

Age, mean (sd) 51.3 (12.8) 50.6 (11.6) 50.9 (12.1)

Sex, n (%)

Female 31 (81.6) 32 (76.2) 63 (78.8)

Male 7 (18.4) 10 (23.8) 17 (21.3)

Marital Status, n (%)

Civil Partnership 1 (2.7) 0 (0.0) 1 (1.3)

Divorced 4 (10.8) 3 (7.1) 7 (8.9)

Married 13 (35.1) 19 (45.2) 32 (40.5)

Partner 7 (18.9) 8 (19.0) 15 (19.0)

Partner–cohabiting 2 (5.4) 0 (0.0) 2 (2.5)

Separated 0 (0.0) 1 (2.4) 1 (1.3)

Single 9 (24.3) 10 (23.8) 19 (24.1)

Widowed 1 (2.7) 1 (2.4) 2 (2.5)

Missing 1

Employment status, n (%)

F/T 22 (57.9) 14 (33.3) 36 (45.0)

P/T 4 (10.5) 5 (11.9) 9 (11.3)

Unemployed 5 (13.2) 8 (19.0) 13 (16.3)

Homemaker 4 (10.5) 5 (11.9) 9 (11.3)

Retired 2 (5.3) 5 (11.9) 7 (8.8)

Student 0 (0.0) 3 (7.1) 3 (3.8)

Other 1 (2.6) 2 (4.8) 3 (3.8)

Surgery type, n (%)

Band 1 (2.6) 0 (0.0) 1 (1.3)

Bypass 9 (23.7) 11 (26.2) 20 (25.0)

Bypass (reoperation from Sleeve) 0 (0.0) 1 (2.4) 1 (1.3)

Gastric Band 0 (0.0) 1 (2.4) 1 (1.3)

Gastric Sleeve 1 (2.6) 0 (0.0) 1 (1.3)

Long limb or regular bypass 1 (2.6) 1 (2.4) 2 (2.5)

Mini bypass 4 (10.5) 4 (9.5) 8 (10.0)

Sleeve 19 (50.0) 23 (54.8) 42 (52.5)

Sleeve & Bypass 0 (0.0) 1 (2.4) 1 (1.3)

Sleeve (c&wm) 1 (2.6) 0 (0.0) 1 (1.3)

Sleeve (revision from band) 1 (2.6) 0 (0.0) 1 (1.3)

roux-en-y 1 (2.6) 0 (0.0) 1 (1.3)

Height (cms), mean (sd) 165.6 (8.9) 164.9 (9.3) 165.2 (9.1)

Highest weight (kgs), mean (sd) 134.9 (30.5) 130.4 (31.1) 132.6 (30.7)

Pre-op weight (kgs), mean (sd) 127.3 (28.8) 125.9 (30.9) 126.5 (29.7)

Weight at baseline (kgs), mean (sd) 95.7 (23.8) 93.8 (27.0) 94.7 (25.4)

BMI at baseline, mean (sd) 34.8 (8.0) 34.3 (8.6) 34.5 (8.3)

F/T, full time; P/T, part time; BMI, Body Mass index.

https://doi.org/10.1371/journal.pone.0282849.t002
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incremental costs (mean and standard deviation) associated with the intervention alongside

the benefits (if any) identified in the trial when compared with the usual care group.

Interview data were analysed using a directed content analysis technique [45] with deduc-

tive coding. Transcripts were uploaded to NVivo 12 QSR [46]. Following familiarisation with

the transcripts, the “Theoretical Framework of Acceptability of Healthcare Interventions”

(TFA) [47] was used as the coding scheme. The TFA includes seven constructs of acceptability:

affective attitude (i.e. how individuals feel about participating), perceived effectiveness (i.e. the

extent to which the intervention is perceived to be likely to achieve its purpose), intervention

coherence (i.e. participants’ understanding of the intervention and how it works), ethicality

(i.e. the fit of trial and intervention with an individual’s values), burden (i.e. the perceived

amount of effort required to participate), self-efficacy (i.e. participants’ confidence that they

can perform required behaviours) and opportunity costs (i.e. the extent to which benefits,

profits, or values must be given up to participate). Data relating to the six ACT processes were

also coded for ACT group participants and categorised under the ‘perceived effectiveness’ and

‘intervention coherence’ acceptability constructs.

Data relating to participation in the trial and SCG and in the ACT intervention were coded

separately. Codes were agreed between the coding team (MB, HG, SB, EB) using one transcript

before MB and EB coded all transcripts independently. Similarities and differences in views

between the groups were highlighted and examples of disconfirming data were sought for each

acceptability construct. The coding frequencies were presented as counts along with support-

ing quotes for each TFA component. Coding was discussed and agreed at multidisciplinary

team meetings including the service user advisors.

This was a change from protocol where inductive thematic analysis was planned. However,

given findings of successful recruitment but high attrition, it was felt that using a focused,

structured approach to understand the acceptability, of both the trial processes and experience

of the ACT group, would enable identification of specific areas to be addressed in future work.

The TFA has been applied in this way to various interventions, including a men’s mental

health promotion program [48] a digital return to work intervention for common mental dis-

orders [49] and an HIV differentiated care intervention for formerly incarcerated people re-

entering community settings [50]. Its use therefore enhances the applicability of study findings

by structuring findings according to recognised constructs of acceptability.

Results

Recruitment: 264 participants were potentially eligible and screened. Of these 18 were ineligible

(not fluent in English language), 166 did not participate (70 did not respond to contact, 59

unable to commit to sessions, 37 agreed but did not turn up for baseline appointment). Eighty

participants were consented and randomised (Fig 1), consecutive participants were recruited

following the 12 month follow up until equal numbers from each arm had been interviewed

and data saturation was agreed to have occurred.

Participant characteristics are displayed in Table 2. There appeared to be good balance

between the randomised groups on all characteristics.

Data collection

This information is displayed in Fig 1. At 12 months, outcome data were available from 50% of

those originally randomised to the SGC, and from 31% of those randomised to ACT.

Questionnaires took an average of 56 mins to complete at baseline when they were com-

pleted face to face and an average of 29 mins to complete at 12 months by phone (as at 3 and 6

months).
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Acceptability of the intervention

There were high levels of drop out from both groups (Table 3). Attendance was poor even at

the first session, for both groups. Only 9 (29%) ACT participants completed> = half of the ses-

sions, this was the case for 13 (35%) SGC participants. This means that it is unlikely that any

participant received a ‘dose’ of ACT that would be expected to be sufficient to facilitate change.

Our qualitative study explored the reasons for attrition, and findings are reported below.

Process evaluation

Only six ACT participants competed the in-session measures of OE, BA, VA more than five

times. Weekly changes were analysed over time. Results indicated that scores fluctuated

throughout the intervention but there was no clear indication of improvement in any measure

across the time points. No linear or non-linear patterns in the results could be identified.

Exploration of primary and secondary outcome measures for a full RCT

Data from all questionnaires at each time point are included in the S1 Questionnaire data and

include the levels of missing data. Changes from baseline and differences between groups:

Findings from the multi-level linear regression models for the outcome measures are provided

in S1 Table. Given that this was a feasibility study, not powered for efficacy, and the high levels

of attrition, findings should be interpreted with caution. There were no statistically significant

differences between groups and similar patterns across outcomes, but there are some interest-

ing points to note. The mean change in weight from baseline to 12 months (Kgs) where a posi-

tive value represents weight gain and a negative value represents weight loss, was 2.6 (95% CI

(-4.3 to 9.5); n = 13) and -1.4 (95% CI (-11.9 to 9.1; n = 10) in the SCG and ACT groups respec-

tively (t-test for difference in means p = 0.47). However, considering individual responses, the

number of participants who lost or maintained weight to within <2% of baseline was 8/13

(62%; 95% CI (32% to 86%) in SCG and 5/10 (50%; 95% CI (19% to 81%) in ACT, suggesting

that average differences between groups were affected by large intra-individual variation in

response (see S1 Table).

Health service use and costs: The ACT group had fewer hospital admissions (0 percent vs

13 percent), A&E visits (7.6 percent vs 20 percent), social worker visits (0 percent vs 7 percent),

district nurse or health visitor visits (0 percent vs 6 percent), and visits to ‘therapy in the

Table 3. Acceptability of the intervention: number of participants who attended each session.

Group attendance Overall attendance

Session number ACT SGC Total

1 15 18 33

2 15 15 30

3 12 8 20

4 10 12 22

5 7 8 15

6 6 12 18

7 7 4 11

8 7 6 13

9 4 6 10

10 7 6 13

ACT, acceptance and commitment therapy; SCG, support group control.

https://doi.org/10.1371/journal.pone.0282849.t003
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community’ (0 percent vs 6 percent) (0 percent vs 7 percent). They were more likely to visit an

outpatient hospital (46 percent vs 26 percent), a GP (69 percent vs 40 percent) or a practise

nurse (46 percent vs 27 percent), any telephone consultation (31 percent vs 20 percent), any

day centre visit (38 percent vs 7 percent), a chiropractor (7 percent vs 0 percent), or any coun-

selling, psychiatry, or community mental health visit (8 percent vs 7 percent). Except for any

day centre visit (p = 0.04), no differences between groups were statistically significant (please

see S1 File).

The cost of providing ACT services includes one hour of clinical psychologist time (£70)

divided among ten patients. The training costs approximately £2.25 per patient (£450 per year

for 200 patients). As a result, the total cost of providing ACT services is £72.25 per patient.

SGC service delivery costs include one hour of assistant psychologist time (£34) divided

among ten patients. This equates to £3.4 per patient or £34 for ten sessions. Last year, the ACT

group spent £560 on medical expenses, while the usual care group spent £441. The interven-

tion cost £633 for the ACT group and £475 for the usual/standard care group.

QALYs (Quality-adjusted Life Years): The unadjusted mean QALYs from baseline to 12

month follow-up were: ACT group = 0.61 (SD = 0.26); SGC = 0.59 SD = 0.37. The study only

included 32 patients with baseline and 12-month EQ-5D measurements (19 in the usual care

group and 13 in the ACT group). We then used a regression analysis to estimate the differences

in QALY between two groups, adjusting for patients’ age, gender, baseline health-related qual-

ity of life, and body mass index. The ACT group was associated with a 0.07 point reduction in

QALY (P>0.05) in the adjusted analysis. The regression results were summarised in Table 4.

Table 5 summarised the results of the cost-consequences analysis. The cost of ACT inter-

vention is £72.25 versus £34 in the usual care group. The estimated health-care cost in the 12

months following the intervention was £560, compared to £441 in the usual-care group over

the previous 12 years. When compared to the control group, the ACT group was associated

with a non-statistically significant reduction in QALY (-0.07, P>0.05).

Acceptability: Qualitative findings

Eighteen participants were interviewed: nine from each arm (female n = 11). Three interviews

were face to face and the subsequent 15 were by telephone; interview duration ranged from 35

to 65 minutes. Three of those interviewed did not attend any session (ACT n = 2, SGC n = 1),

this was due to health reasons and being unable to attend due to other commitments. The 15

remaining participants interviewed attended from 1 to 9 sessions (ACT median = 5, SGC

median = 8), though the ACT participants were able to ‘catch up’ on course content with the

psychologist prior to the subsequent session.

Coding results. All acceptability constructs were coded, except ‘self efficacy’ was not

coded for the trial or SGC attendance, and though ‘opportunity costs’ was coded in relation to

attending sessions it was not coded specifically in relation to participating in either group.

Most codes related to ‘perceived effectiveness’ (50 in 7 interviews SGC, 46 in 6 interviews

Table 4. Summary of regression output.

B 95% CI P-value

Baseline utility 0.98 (0.86,1.09) 0.0005

ACT group (ref usual care) -0.07 (-0.14, 0.006) 0.072

Age 0.001 (-0.001, 0.004) 0.377

Female (ref male) -0.02 (-0.116, 0.07) -0.659

Baseline BMI -0.001 (-0.005, 0.003) 0.484

https://doi.org/10.1371/journal.pone.0282849.t004
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ACT). Findings are presented as themes within each acceptability construct, supported by

illustrative quotes (quotes are linked to a participant via participant number (1–80), gender

(m/F) and the number of sessions attended out of 10).

Affective attitude. All participants, except one, reported feeling positive at the time of

enrolment about participating in the trial. The exception was someone who suggested that

they felt obliged by their clinician to attend (9FA1); this person dropped out after the first ses-

sion. The possibility that dissatisfaction with group allocation could explain the observed high

attrition rates, particularly for the first session, was explored directly. Two participants

declared a prior preference for the ACT group (19FA9, 20FC8). This worked out for one

(19FA9), while the other was randomised to the SGC (20FC8). Nevertheless, this person par-

ticipated in the trial and attended 8 out of 10 sessions. In addition, the groups were held on dif-

ferent days, and some participants (35FA0) stated being unavailable to attend their allocated

group but would have attended on the other day. Group or timing preferences may therefore

have been a factor contributing to low attendance for the first session.

“I was a bit disappointed because I did want the other group. . ., mainly because it was on a
more convenient night. . .. . . and the other reason was because it sounded more interesting”
[20FC8]

In terms of satisfaction with the groups, overall comments from participants of both arms

were generally positive. However, participants from both the ACT group and the SGC

reported disappointment with others’ lack of attendance (Table 3). This was commonly cited

as a reason for their own later non-attendance,

“I said unless you could get at least a few more people turning up then, unfortunately, I would
probably do the same [not turn up] ‘cos it was a waste of my time.”[2MC3]

though others persevered despite sometimes being the only person there (e.g.39FC9).

When participants received peer support, however, it was clearly valued, independent of

allocation:

“It was really nice to just um. . ..be in a roomful of people and be totally open and really honest
and not reserved or holding back.”[20FC8]

“It was actually quite nice to sometimes meet other people, because on the sessions I meet

up with other people. . .and we talked and shared stories and um er found out we were all in

the same sort of boat really”.[48MA6]

Perceived effectiveness and intervention coherence. ACT group: More data were coded

for the ACT group as participants were probed about ACT processes. All of the ACT processes

were mentioned in some way by at least one participant. As might be expected, those who

Table 5. Costs and outcomes for the ACT and usual care groups.

ACT group Usual care

Cost of Intervention £72.25 £34

Cost of health service use £560 £441

Total cost (Intervention + Service use) £633 £475

Incremental QALY difference (ACT vs usual care) -0.07 (95% CI = -0.14, 0.006)

https://doi.org/10.1371/journal.pone.0282849.t005
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attended more sessions appeared to have a greater understanding of the therapy, as more of

their data could be coded to the ACT processes. No participant demonstrated full comprehen-

sion of every process, but increased awareness of thoughts and feelings and their impact on

eating behaviour and the importance of choices being driven by values rather than internal

experiences appeared to be understood:

“It made me aware that, by being aware of what you’re doing and what was happening
around you, it was very helpful [in showing you] what you enjoy then what you didn’t
enjoy.”[59MA8]

“I’m reaching for a biscuit tin, but I’m thinking to myself do I really need it? Then you think,

actually I’m not hungry”.[19FA9]

All participants, except one who left after the first session (9FA1), reported benefits, includ-

ing greater self-acceptance and behaviour changes:

“I came away with quite a few bits and pieces and er felt a lot better about myself”.[56MA9]

“I am not a great exerciser but doing small bits. . ..I have up it to 10 to 12,000 steps a
day.”[52FA9]

Support Group Control: SGC participants understood that the groups were about sharing

experiences. Several reported benefits of peer support, including gaining new insights:

“what came out was the fact that it was more of my head or even habit of eating. . . I think it
was. . .listening to the others and what they used to eat and things like that. I mean it defi-
nitely helped.. . .”.58FC8)

There were no reports of changes in behaviour however.

Ethicality. Participants’ motivations for participating appeared in line with the interven-

tion values. For instance, some looked forward to receiving psychological support, which they

felt was both important and lacking in their treatment so far:

“I was keen to volunteer, because I think that’s what is missing from the provisions of the sup-
port, the psychological aspects. Um because frankly it’s the psychology that made me keep
gaining weight”.[47MC8]

Others welcomed the chance for more information about how to maintain or lose weight

(48MA6) especially in a group of people with shared experiences (7MC9):

“I haven’t lost a great deal of weight. . . I thought it might have been a session where there’s
other people with the same the same problems and perhaps some experiences that I had had”.
[56MA9]

A common motivation, which was outside the trial’s explicit values, was a desire to help

others, or to ‘give back’, in return for having been given surgery for which they felt grateful:

“to be able to pass on the things that you found were helpful.”[&MC9]

“I was so grateful for having being offered the surgery . . .I felt, well not obliged to, but I wanted
to give back something.”[39FC9]
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The extent to which they were able to do this, however, was reduced due to the limited

group attendance meaning that opportunities to contribute were few.

Burden. Principally, participants discussed difficulties travelling to the sessions, for

instance time consuming journeys, transport problems or bad weather. Travel difficulties were

linked to not being able to attend sessions which was a source of frustration for some:

“I was quite annoyed that I didn’t make um the last session but um it was to do with the
trains”.[58FC8]

No additional burden specific to the SGC was coded. Some ACT participants found the

homework burdensome, but, nevertheless, in line with the ACT model, committed to doing it:

“[homework tasks were] tedious but I did all of them. . . I thought, if I’m committing to the ses-
sions, then I’m going to do the homework, so I did, I did do that”.[59FA8]

Self efficacy. This was not coded for participating in the trial or the SGC. ACT group par-

ticipants referred to acquiring confidence to make their own choices, including one who felt

empowered to stand up to their partner when making food choices:

“to me like he [husband] was trying to sabotage it, because he was a was a feeder. . .and I
think it made me realise that . . . I needed to work on relationships and making him under-
stand. . ..”.[19FA9]

Opportunity costs. Participants reported having to change their weekly schedule so that

they could attend sessions and the issue of travel costs was raised as a potential barrier to atten-

dance. No opportunity costs were coded specific to attending either the ACT group or SGC.

Discussion

This trial tested the feasibility of delivering an RCT of ACT versus SCG. Overall, we found that

the methods of the trial were feasible. All eligible participants were invited to participate, and

we recruited and consented more than planned. Those who remained in the trial completed

the outcome measures satisfactorily which allowed planned analyses to be conducted. How-

ever, the trial suffered from considerable attrition. This was linked to very low attendance at

the groups which was similar for the ACT and SCG and was low even on the first session

where only 57% attended.

It appeared that although data collection was hampered by lack of retention, other trial pro-

cesses (i.e. recruitment, consent, data collection in those retained in the trial) would be feasible

for a future trial but that the intervention, as delivered, may not be. We therefore decided to

explore acceptability of the trial processes and intervention in detail using an established

framework–The TFA [47]. This proved to be useful for capturing aspects of the trial and inter-

vention which could be targeted to improve future trials. For instance, the acceptability con-

structs of ‘burden’ and ‘opportunity costs’ featured in interviews; participants cited session

timing and a range of travel difficulties as reasons for non-attendance at initial and subsequent

sessions. This is supported by studies investigating bariatric patients’ attendance at routine fol-

low up [51, 52], which has also been found to be low, with ‘geographic distance’ cited as a rea-

son, along with family, professional and health problems. This suggests that future trials

should make use of telehealth care tools to decrease the costs and burden of attendance.
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Cognitive and behavioural telehealth interventions have been shown to increase attendance

compared to in person delivery [51] and telehealth based behavioural interventions for obesity

have been found not to be inferior to in-person interventions when assessed against weight

gain [54].

Our interview data also suggested that the acceptability construct of ‘ethicality’ was impor-

tant. This refers to the fit of trial and intervention with an individual’s values. The intervention

fitted with what the participants said they wanted (i.e. information and psychological support),

and satisfaction with this was expressed as evidenced by the positive comments coded under

the ‘Affective Attitude’ acceptability construct. However, joining the trial was commonly moti-

vated by a desire to ‘help others’ or ‘give back’. This, and another expressed desire, namely to

meet other patients and share their experiences, was thwarted by the high levels of attrition in

both groups This may explain why poor attendance at the first session led to reduced motiva-

tion to return, with subsequent drop out having a negative impact on future attendance.

Further, our finding that participants consented to join the study out of a motivation to

help others, may suggest that they were not ‘ready’ for therapy themselves, an idea supported

by our PPI advisors. The impact on weight loss of ‘readiness’ or motivation for bariatric sur-

gery has been tested retrospectively [53] and prospectively [54], but no association with readi-

ness to change scores or motivation such as changing appearance, fitness or medical concerns

has been found. In other populations, the process of selecting patients suitable for therapy has

also been studied with the aim of reducing attrition and improving outcomes, however the

construct of readiness for therapy is complex and no established measures exist [55, 56]. Nev-

ertheless “composite psychological variables” including combinations of increased self-esteem,

coping skills and ability to use support have been found to predict weight loss in post-bariatric

surgery through their effects on eating behaviour [57]. It is possible that patients approaching

therapy from a purely altruistic point of view are not accepting of their own need for help and

so their ability to use the support offered by therapy is reduced. Further trials of therapy for

bariatric patients should include exploration of who responds best and why in order to inform

future recruitment of suitable candidates.

With regard to perceived effectiveness and intervention coherence, few participants

received a sufficient course of ACT for it to be meaningful. It is, therefore, unsurprising that

no trends indicating a difference between the groups were identified. However, participants

who attended the ACT groups reported some benefits and behaviour changes linked to ACT

processes, especially regarding contacting the present moment, becoming more aware of

behaviours and improved self efficacy. ACT group participants varied in their understanding

of ACT processes, this appeared linked to attendance, but participants’ description of the inter-

vention was generally simplistic, with few able to give concrete examples of the processes cov-

ered in sessions and homework.

Nevertheless, this work has demonstrated that it is possible to deliver group ACT as part of

routine care post bariatric care with minimal additional cost to services. Future trials could

impact on large numbers of individuals and, if successful, reduce NHS costs significantly. For

instance, in 2017/18 (latest available data NHS digital) there were 6,627 hospital admissions

with a primary diagnosis of obesity and a main or secondary procedure of bariatric surgery; an

increase of 2% on 2016/17 (6,492). However, approximately 20% of bariatric surgery patients

regain lost weight with cost implications of £10,000 per re-operation as well as return of co-

morbidities such as type-2 diabetes. If ACT is found, in future trials, to be effective at prevent-

ing weight regain, significant saving could be made. This study also highlights that the decision

regarding the best primary and secondary outcome measures for a full RCT of ACT would

require the careful consideration of many aspects of the proposed trial, including consensus in

the most relevant patient-centred outcome to demonstrate efficacy. The data collected during
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this feasibility study for a range of outcomes would be sufficient to inform the necessary sam-

ple size calculations for a future trial through estimates of standard deviation of the chosen

outcome, but the final decision on the choice of primary endpoint should be taken by the

research team following extensive consultation with patient representatives.

A strength of this feasibility trial is that, to reduce selection bias, we invited all eligible

patients to participate. We noted early on that there was low attendance, so we ran additional

iterations of the groups which confirmed that retention to the group rather than recruitment

to the trial was an issue. We then explored acceptability of the trial and group processes with

both high and low attenders using an established framework. This allowed us to pinpoint areas

to address in a future trial to increase acceptability and retention. Nevertheless, due to the lack

of attendance, few people received a meaningful level of the ACT intervention, so we are

unable to recommend a definitive primary outcome for a future trial or suggest the processes

by which ACT may work.

In conclusion, this study has demonstrated that an RCT of group ACT is feasible to deliver

in bariatric patients post-surgery, but that the intervention is not feasible or acceptable as

delivered. Low attendance at groups, due mainly to travel and scheduling difficulties, reduced

acceptability as participants were unable to gain the peer support or to provide the help to oth-

ers that had motivated them to join the trial. This suggests that acceptability, and hence reten-

tion, could be improved in a future full trial of effectiveness by using online intervention

delivery whilst taking care to maximise participant satisfaction by providing opportunity for

interaction with peers. The data from this trial also suggest the need for future research to

explore the factors which influence when and which bariatric patients are most likely to benefit

from psychological therapy and why in order to inform recruitment of suitable candidates to

trials.
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31. Martı́nez-González MA, Garcı́a-Arellano A, Toledo E, Salas-Salvado J, Buil-Cosiales P, Corella D,

et al. A 14-item Mediterranean diet assessment tool and obesity indexes among high-risk subjects: the

PREDIMED trial.

32. Saunders JB, Aasland OG, Babor TF, de la Fuente JR and Grant M.Development of the Alcohol Use

Disorders Identification Test (AUDIT): WHO Collaborative Project on Early Detection of Persons with

Harmful Alcohol Consumption II. Addiction 1993; 88:791–804.

33. Van Strien T, Frijters JE, Bergers GP, Defares PB. The Dutch Eating Behavior Questionnaire (DEBQ)

for assessment of restrained, emotional, and external eating behavior. International journal of eating

disorders. 1986 Feb; 5(2):295–315.

34. Snaith RP. The hospital anxiety and depression scale. Health and quality of life outcomes. 2003 Dec; 1

(1):1–4.

35. Simons JS, Gaher RM. The Distress Tolerance Scale: Development and validation of a self-report mea-

sure. Motivation and emotion. 2005 Jun; 29(2):83–102.

36. Cardaciotto L, Herbert JD, Forman EM, Moitra E, Farrow V. The assessment of present-moment aware-

ness and acceptance: The Philadelphia Mindfulness Scale. Assessment. 2008 Jun; 15(2):204–23.

https://doi.org/10.1177/1073191107311467 PMID: 18187399

37. Forman EM, Herbert JD, Juarascio AS, Yeomans PD, Zebell JA, Goetter EM, et al. The Drexel defusion

scale: A new measure of experiential distancing. Journal of Contextual Behavioral Science. 2012 Dec

10; 1(1–2):55–65.

38. Butryn ML, Arigo DR, Raggio GA, Kaufman AI, Kerrigan SG, Forman EM. Measuring the ability to toler-

ate activity-related discomfort: initial validation of the physical activity acceptance questionnaire

(PAAQ). Journal of physical activity & health. 2015 May; 12(5):717. https://doi.org/10.1123/jpah.2013-

0338 PMID: 25106049

39. Juarascio A, Forman E, Timko CA, Butryn M, Goodwin C. The development and validation of the food

craving acceptance and action questionnaire (FAAQ). Eat Behav. 2011 Aug; 12(3):182–7. https://doi.

org/10.1016/j.eatbeh.2011.04.008 PMID: 21741015

40. Beecham J, Knapp M. Costing psychiatric interventions. Measuring mental health needs. 2001; 2:200–

24.

41. Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P, Parkin D, et al. Development and preliminary test-

ing of the new five-level version of EQ-5D (EQ-5D-5L). Quality of life research. 2011 Dec; 20(10):1727–

36. https://doi.org/10.1007/s11136-011-9903-x PMID: 21479777

42. National Institute for Health and Care Excellence. Medical technologies evaluation programme methods

guide 2017. Available at: https://www.nice.org.uk/process/pmg33/chapter/evidence-synthesis-and-

cost-consequence-analysis. Accessed 9 Feb 2023.

43. Drummond M. Methods for the economic evaluation of Health Care Programmes. Oxford, United King-

dom: Oxford University Press; 2015.

44. Curtis LA, Burns A. Unit Costs of Health and Social Care 2018 [Internet]. University of Kent; 2018. Avail-

able from: https://kar.kent.ac.uk/id/eprint/70995

45. Hsieh, H-F & Shannon, SE (2005) Three approaches to qualitative content analysis. Qual Health Res

15, 1277–1288.

46. QSR International Pty Ltd. (2020) NVivo (released in March 2020), https://www.qsrinternational.com/

nvivo-qualitative-data-analysis-software/home

47. Sekhon M., Cartwright M. & Francis J.J. Acceptability of healthcare interventions: an overview of

reviews and development of a theoretical framework. BMC Health Serv Res 17, 88 (2017). https://doi.

org/10.1186/s12913-017-2031-8 PMID: 28126032

48. Murphy AL, Gardner DM. Pharmacists’ acceptability of a men’s mental health promotion program using

the Theoretical Framework of Acceptability. AIMS Public Health. 2019 Jun 27; 6(2):195–208. https://

doi.org/10.3934/publichealth.2019.2.195 PMID: 31297404; PMCID: PMC6606526.

PLOS ONE Acceptance and Commitment Therapy and bariatric surgery patients, feasibility of a randomised controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0282849 April 25, 2023 18 / 19

https://doi.org/10.1111/j.1758-8111.2011.00017.x
http://www.ncbi.nlm.nih.gov/pubmed/25585572
https://doi.org/10.1007/s11136-019-02114-y
http://www.ncbi.nlm.nih.gov/pubmed/30666550
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/pubmed/12900694
https://doi.org/10.1177/1073191107311467
http://www.ncbi.nlm.nih.gov/pubmed/18187399
https://doi.org/10.1123/jpah.2013-0338
https://doi.org/10.1123/jpah.2013-0338
http://www.ncbi.nlm.nih.gov/pubmed/25106049
https://doi.org/10.1016/j.eatbeh.2011.04.008
https://doi.org/10.1016/j.eatbeh.2011.04.008
http://www.ncbi.nlm.nih.gov/pubmed/21741015
https://doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/pubmed/21479777
https://www.nice.org.uk/process/pmg33/chapter/evidence-synthesis-and-cost-consequence-analysis
https://www.nice.org.uk/process/pmg33/chapter/evidence-synthesis-and-cost-consequence-analysis
https://kar.kent.ac.uk/id/eprint/70995
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://doi.org/10.1186/s12913-017-2031-8
https://doi.org/10.1186/s12913-017-2031-8
http://www.ncbi.nlm.nih.gov/pubmed/28126032
https://doi.org/10.3934/publichealth.2019.2.195
https://doi.org/10.3934/publichealth.2019.2.195
http://www.ncbi.nlm.nih.gov/pubmed/31297404
https://doi.org/10.1371/journal.pone.0282849


49. Engdahl P, Svedberg P, Bejerholm U. Acceptability of a digital return-to-work intervention for common

mental disorders: a qualitative study on service user perspectives. BMC Psychiatry. 2021 Aug 3; 21

(1):384. https://doi.org/10.1186/s12888-021-03386-w PMID: 34344327; PMCID: PMC8336332.

50. An Y., Ntombela N., Hoffmann C.J. et al. “That makes me feel human”: a qualitative evaluation of the

acceptability of an HIV differentiated care intervention for formerly incarcerated people re-entering com-

munity settings in South Africa. BMC Health Serv Res 22, 1092 (2022). https://doi.org/10.1186/

s12913-022-08469-2 PMID: 36028825

51. Fortier CB, Currao A, Kenna A, Kim S, Beck BM, Katz D, et al. Online telehealth delivery of group men-

tal health treatment is safe, feasible and increases enrollment and attendance in post-9/11 US Veter-

ans. Behavior Therapy. 2021 Nov 25.

52. Ross KM, Carpenter CA, Arroyo KM, Shankar MN, Yi F, Qiu P, et al. Impact of Transition from Face-to-

Face to Telehealth on Behavioral Obesity Treatment During the COVID-19 Pandemic. Obesity. 2022

Jan 17. https://doi.org/10.1002/oby.23383 PMID: 35037410

53. Libeton M, Dixon JB, Laurie C, O’Brien PE. Patient motivation for bariatric surgery: characteristics and

impact on outcomes. Obes Surg. 2004 Mar; 14(3):392–8. https://doi.org/10.1381/

096089204322917936 PMID: 15072662.

54. Dixon JB, Laurie CP, Anderson ML, Hayden MJ, Dixon ME, O’Brien PE. Motivation, readiness to

change, and weight loss following adjustable gastric band surgery. Obesity (Silver Spring). 2009 Apr;

17(4):698–705. https://doi.org/10.1038/oby.2008.609 Epub 2009 Jan 15. PMID: PMID: 19148126.

55. Ghomi M., Wrightman M., Ghaemian A., Grey N., Pickup T., & Richardson T. (2021). Development and

validation of the Readiness for Therapy Questionnaire (RTQ). Behavioural and Cognitive Psychother-

apy, 49(4), 413–425. https://doi.org/10.1017/S1352465820000764 PMID: 33198833

56. Ogrodniczuk JS, Joyce AS, Piper WE. Development of the Readiness for Psychotherapy Index. J Nerv

Ment Dis. 2009 Jun; 197(6):427–33. https://doi.org/10.1097/NMD.0b013e3181a61c56 PMID:

19525743.

57. Wimmelmann CL, Dela F, Mortensen EL. Psychological predictors of mental health and health-related

quality of life after bariatric surgery: a review of the recent research. Obesity Research & Clinical Prac-

tice. 2014 Jul 1; 8(4):e314–24. https://doi.org/10.1016/j.orcp.2013.11.002 PMID: 25091352

PLOS ONE Acceptance and Commitment Therapy and bariatric surgery patients, feasibility of a randomised controlled trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0282849 April 25, 2023 19 / 19

https://doi.org/10.1186/s12888-021-03386-w
http://www.ncbi.nlm.nih.gov/pubmed/34344327
https://doi.org/10.1186/s12913-022-08469-2
https://doi.org/10.1186/s12913-022-08469-2
http://www.ncbi.nlm.nih.gov/pubmed/36028825
https://doi.org/10.1002/oby.23383
http://www.ncbi.nlm.nih.gov/pubmed/35037410
https://doi.org/10.1381/096089204322917936
https://doi.org/10.1381/096089204322917936
http://www.ncbi.nlm.nih.gov/pubmed/15072662
https://doi.org/10.1038/oby.2008.609
http://www.ncbi.nlm.nih.gov/pubmed/19148126
https://doi.org/10.1017/S1352465820000764
http://www.ncbi.nlm.nih.gov/pubmed/33198833
https://doi.org/10.1097/NMD.0b013e3181a61c56
http://www.ncbi.nlm.nih.gov/pubmed/19525743
https://doi.org/10.1016/j.orcp.2013.11.002
http://www.ncbi.nlm.nih.gov/pubmed/25091352
https://doi.org/10.1371/journal.pone.0282849

