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Purpose: This study aimed to conduct an economic evaluation of mindfulness-based cognitive therapy (MBCT) in healthy
participants by performing cost-utility analysis (CUA) and cost-benefit analysis (CBA).

Patients and Methods: CUA was carried out from a healthcare sector perspective and CBA was from the employer’s perspective in
parallel with a randomized controlled trial. Of the 90 healthy participants, 50 met the inclusion criteria and were randomized to the
MBCT group (n = 25) or wait-list control group (n = 25). In the CUA, intervention costs and healthcare costs were included, while the
mean difference in the change in quality-adjusted life years (QALY's) between the baseline and 16-week follow-up was used as an
indicator of effect. Incremental cost-effectiveness ratio (ICER) was produced, and uncertainty was addressed using non-parametric
bootstrapping with 5000 replications. In the CBA, the change in productivity losses was reflected as a benefit, while the costs included
intervention and healthcare costs. The net monetary benefit was calculated, and uncertainty was handled with 5000 bootstrapping.
Healthcare costs were measured with the self-report Health Service Use Inventory. The purchasing power parity in 2019 was used for
currency conversion.

Results: In the CUA, incremental costs and QALYs were estimated at JPY 19,700 (USD 189) and 0.011, respectively. The ICER then
became JPY 1,799,435 (USD 17,252). The probability of MBCT being cost-effective was 92.2% at the threshold of 30,000 UK pounds
per QALY. The CBA revealed that MBCT resulted in increased costs (JPY 24,180) and improved work productivity (JPY 130,640),
with a net monetary benefit of JPY 106,460 (USD 1021). The probability of the net monetary benefit being positive was 69.6%.
Conclusion: The results suggested that MBCT may be more cost-effective from a healthcare sector perspective and may be cost-
beneficial from the employer’s perspective.

Keywords: mindfulness, healthy individuals, cost-effectiveness, MBCT

Introduction

The literature on well-being continues to grow with an increasing interest in the subject over time.' The WHO defines
health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.”
From this, it can be seen that health is an umbrella term for our physical and mental conditions and that well-being is an
essential component of health. The relationship between health and well-being is bidirectional: health and well-being
both affect one another. Higher levels of well-being are associated with better mental and physical health,® improved
immune system response, higher pain tolerance,” faster recovery from disease,”® increased longevity, and decreased
mortality.” ' Therefore, improving and maintaining the public’s well-being is crucial for health promotion. It is widely

acknowledged that evidence-based interventions should be implemented to promote public health. Mindfulness-based
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interventions (MBIs) are promising candidates for addressing this issue. The rationale is that several studies have

16,17

confirmed that MBIs effectively alleviate stress and improve well-being in students,'' ™' healthcare workers, and

employees.'® %

Originating from ancient Buddhist teachings, mindfulness has evolved over the past few decades into a variety of
secular forms targeting health-related outcomes in different settings, including clinical and non-clinical. Among these,
the most structured and widely adopted MBIs are mindfulness-based stress reduction (MBSR) and MBCT.?>~® While
MBSR has been shown to be moderately effective in reducing stress, anxiety, depression and distress as well as
improving quality of life in healthy individuals,”’ few studies have investigated the effectiveness of MBCT in these
people. Since MBCT was originally developed to prevent relapse of depression, previous research has focused primarily
on patients with depressive disorders.®° The costs arising from mental disorders are a significant burden on society and
preventive interventions to improve public well-being are required. Cost-effectiveness is one of the major arguments in
deciding whether to implement such interventions. The fact that all public health decisions involve resource incorpora-
tion makes it imperative to evaluate costs as well as effects based on economic assessments in order to make effective use
of limited resources. A recent systematic review by Zhang found that MBCT achieved both cost-effectiveness and cost-
savings in a variety of diseases including depression, multiple sclerosis, and cancer.’' However, no study that evaluated
cost-effectiveness of MBCT in healthy people was included in his review. Health promotion, including enhancing well-
being, is necessary even for those who are not ill. The economic assessment of MBCT in healthy individuals serves as an
important guide for policymakers when making decisions about investing in preventive interventions and allocating
scarce resources. In the current study, therefore, we conducted the cost-utility analysis (CUA) of MBCT in healthy
participants because we determined that cost-effectiveness needed to be assessed in line with the standard methodology
of health technology assessment, namely the CUA.

Additionally, we recognize that work productivity greatly concerns employers in the economic evaluation of
interventions for healthy people. Efforts to boost employee mindfulness have grown rapidly within organizations over
the past 10 years,” and some research has shown that employees with high well-being perform well.**>* Given that
MBCT promotes well-being, it is reasonable to expect that MBCT has a positive impact on productivity. There is also
a systematic review of empirical studies of mindfulness conducted in work settings that found mindfulness could
potentially increase subjective well-being and job satisfaction, and also improve job performance.”® The authors noted,
however, that the overall study quality was poor and that the study design was remarkably heterogeneous. Similar results
were found in a meta-analysis which pooled data from 23 studies on workplace mindfulness, but were inconclusive when
it comes to productivity.”* Moreover, the meta-analysis included only one MBCT trial, and all participants were
pharmaceutical lab technicians. To clarify the effects of MBCT on the productivity of general workers, we conducted
a cost-benefit analysis (CBA) using samples from all types of occupations. In summary, this study aimed to perform CEA
and CBA in parallel with an eight-week mindfulness-based cognitive therapy (MBCT) and a two-month follow-up
randomized controlled trial (RCT).

Methods

Economic evaluation was conducted under RCT by comparing the effectiveness of MBCT to the wait-list control group.
The RCT of eight-week MBCT with a two-month follow-up period showed significant improvements in eudaimonic and
cognitive aspects of well-being in healthy adults, in addition to improving positive affective aspects of well-being. The
complete study design and procedures are described in the clinical trial registration system (ID: UMIN000031885; URL:
https://center6.umin.ac.jp/cgi-open-bin/ctr_e/ctr view.cgi?recptno=R000036376) and published paper.**

Setting and Location
In this wait-list-controlled parallel-group study, we recruited participants through the Mindfulness & Stress Research
Center at Keio University. This study was conducted at Keio University Hospital, Tokyo, Japan.
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Design

Full information about the study design and participants can be found elsewhere.** We started recruiting participants in
July 2018. Participants applied through a website and completed online questionnaires for the primary screening. Then,
as the secondary screening, a psychiatrist or psychologist in the study group interviewed those who had passed the
primary screening and determined whether they met the inclusion criteria using the Japanese version of the Structured
Clinical Interview for DSM-IV Axis I Disorders.*> Eligible participants provided written informed consent after receiving
a detailed description of the study procedures. The previous pilot study showed that the mean Satisfaction With Life
Scale (SWLS) scores had a pre/post difference of 3.1 (SD = 3.4). Based on a power of 80% or greater and a significance
level of 5% (two-sided), we estimated sample size and determined that 20 participants were needed for each group.
Considering a 20% attrition rate, each group needed 25 participants, totaling 50.

Participants

The inclusion criteria were (1) healthy individuals between 20 and 65 years of age, (2) no history of mental illness in the
past two years, and (3) a score of 24 or less on the Satisfaction With Life Scale (SWLS),*® indicating low to average
subjective well-being. The exclusion criteria were (1) being likely to be difficult to follow up, (2) having previously
participated in MBIs similar to this study, and (3) having a severe physical disease.

Randomization and Masking

Of the 90 participants assessed for eligibility, 50 met the inclusion criteria and were randomly allocated to the MBCT
group (n = 25) or wait-list control group (n = 25). For randomization, we used a computer-generated random number
system administered by the Keio Center of Clinical Research Project Management Office, independent of the present
authors, and participants were stratified according to their baseline SWLS scores (>20, <19). The control group was wait-
listed to receive MBCT after the intervention period (16 weeks). During the randomization, group allocation was
concealed from both researchers and participants. After randomization, the allocation was identified by either immediate
or delayed participation in the intervention. Participants were assigned study IDs, separated from personal information,
and securely stored in encrypted, anonymized form.

Intervention Group -MBCT

The MBCT was modeled after a guidebook written by Williams and Penman,’’ though modified in part to focus on
improving the well-being of non-clinical populations. The program is described in detail elsewhere.’* The program
consisted of eight weekly 2-h group sessions. After completing the eight sessions, the MBCT group was offered monthly
booster sessions over a 2-month follow-up period.

Wait-List Control Group

During the intervention period, for 16 weeks after randomization, no interventions were provided for the wait-list control
group. Those in this group were instructed to abstain from participating in any other mindfulness or meditation practices
during this time. At the end of the 16-week intervention period, they were offered the MBCT program.

Data Collection
Participants were assessed at four time points: baseline (before randomization), 4- and 8- week post-randomization, and
at the 16-week follow-up (2 months after the end of the 8-week MBCT program).

Outcome Measures

Cost-utility analysis (CUA): The mean difference of the change in quality-adjusted life-years (QALY's) from baseline to
16 weeks was used as an indicator of effect. Normally, the calculation of QALY's is based on quality of life scores (utility
values) obtained from patients who fill in a generic health-related quality of life (HRQoL) questionnaire. However, we
estimated utility scores based on the ICEpop Capability Scale for Adults (ICECAP-A),*® a generic measure of adult
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capability that has been confirmed as valid and reliable.**** ICECAP(s) allow more extensive assessment of quality of
life and well-being than the traditional health-related QOL measures like EuroQol 5D (EQ-5D).*! Because this study
targeted healthy individuals, we judged that HRQoL measure such as EQ-5D was not suitable for measuring utility
values due to the ceiling effect. Furthermore, the outcome of interest here was an improvement in well-being rather than
health itself. Therefore, we determined that it is appropriate to use ICECAP instead of EQ-5D to estimate the QALYs. In
fact, NICE recommends using capability measures, including ICECAP, in economic analyses where non-health effects
are likely to occur.** Since the ICECAP-A was not included in the original RCT, we used a conversion formula to predict
utility scores on the ICECAP-A from scores on the following well-being scales: the Satisfaction with Life Scale
(SWLS),3(’ Flourishing Scale (FS),43 and the Scale of Positive and Negative Experience (SPANE).** The conversion
technique from clinical measures into preference-based measures including EQ-5D and ICECAP-A is called “mapping”
and is often used to generate utility values in economic assessments. For example, one study that developed and
evaluated mapping formulae using data from patients with substance use disorders showed that both EQ-5D and
ICECAP-A could be predicted from commonly used clinical measures, although ICECAP-A had better predictive
accuracy.* Considering the correlation between well-being and capability, it would be reasonable to convert the clinical
well-being scales to the ICECAP-A. The conversion formula is shown below, the details of which have been published
elsewhere.*

ICECAP = 1/(1 + EXP(—(—1.9769 + (0.0038) * Age + (—0.1594)  Female -+ (0.0231) * SWLS
+(0.0337) * FS+ (0.0738) % SPANE — P + (—0.0327) * SPANE — N)))

Next, utility scores converted from measures of subjective well-being were used to calculate QALY gains. The area
under the curve method was employed for this calculation. The incremental cost-effectiveness ratio (ICER), which is the
incremental costs divided by the incremental effectiveness, was computed, and uncertainty was addressed using scatter
plots and cost-effectiveness acceptability curves (CEACs). Scatter plots and CEACs were produced with incremental
costs and QALY's generated from bootstrapped resamples.

Cost-benefit analysis (CBA): Productivity losses (overall change in productivity) were used as an indicator of benefit.
Details of how to assess productivity losses are described in the cost paragraph.

Cost

In both CUA and CBA, costs included intervention costs and healthcare costs.

Intervention Costs
Intervention costs were calculated based on the number of sessions attended and the unit cost of MBCT. The unit cost of
MBCT was set at 2700 yen per session per participant, according to the reimbursement of medical fees.

Healthcare Costs

Healthcare costs comprised all incurred costs for outpatient visits, medications, and medical examinations and were
measured with the self-report Health Service Use Inventory at baseline (for the past month), and 4-, 8-week, and 16-week
follow-up (covering the period since the previous interview). These costs are covered by the National Health Insurance.
The unit costs for outpatient visits of JPY 1510 and medical examinations were derived from government-regulated
prices.**® Medication costs per participant were calculated using the unit prices listed in the drug price standard
determined by the Pharmaceuticals and Medical Devices Agency.*’ Over-the-counter medicines were not included here.

Productivity Losses

Productivity losses at paid work stemming from absenteeism and presenteeism were assessed using the relevant question
items of the World Health Organization Health and Work Performance Questionnaire (WHO-HPQ).>® Absenteeism refers
to the absence of an employee from work due to illness or disability, while presenteeism refers to the loss of productivity
due to illness or other medical conditions of an employee who is present but not fully functioning.’*>' The following B3,
B4, and B6 questions were relevant to absenteeism, while B9 and B11 were about presenteeism.
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B3. About how many hours altogether did you work in the past 7 days?

B4. How many hours does your employer expect you to work in a typical 7-day week?

B6. About how many hours altogether did you work in the past 4 weeks (28 days)?

B9. On a scale from 0 to 10, where 0 is the worst job performance anyone could have at your job and 10 is the
performance of a top worker, how would you rate the usual performance of most workers in a job similar to yours?

B11. Using the same 0-to-10 scale, how would you rate your overall job performance on the days you worked during
the past 4 weeks (28 days)?

Absolute absenteeism: 4xB4 — 4xB3

Relative absenteeism: (4xB4 — 4xB3)/4xB4

Relative hours of work: B3/B4

Absolute presenteeism: 10xB11

Relative presenteeism: B11/B9

Presenteeism costs were calculated using the following formula:

(100% — relative presenteeism score) x average wage (average Japanese wage rate per day x number of working days).

The overall costs stemming from absenteeism and presenteeism were calculated by the formula:

average Japanese monthly wage x (1 — relative hours of work x relative presenteeism)

Relative hours of work were calculated using the formula of actual worked hours in the past four weeks divided by
expected hours of work in four weeks. The average wage was calculated based on 2019 data from e-stat (www.e-stat.go.jp),
a portal site for Japanese government statistics, and adjusted by gender and age category for each participant.

Economic Evaluation
The time frame for economic evaluations was from baseline to 16-week follow-up.

Cost-Utility Analysis

Cost—utility analysis (CUA), a form of cost-effectiveness analysis, in which the incremental cost of an intervention is
compared to the incremental health improvement expressed in the unit of QALYs, was conducted. We imputed the
missing data on costs and QALYs for both group using LOCF (Last Observation Carried Forward).

Costs
In the base case CUA, costs were generated by combining intervention costs with healthcare costs.

Cost-Benefit Analysis

We performed a cost-benefit analysis (CBA) to assess the balance of costs and benefits from productivity improvements.
This analysis was conducted from an employer’s perspective. Participants who were working throughout the study period
were included in the CBA.

Costs
Costs were generated using the same method as in the base case of CUA, that is by combining intervention costs with
healthcare costs.

Sensitivity Analysis

To assess the robustness of the results, we conducted two types of sensitivity analyses by changing the intervention costs
and by excluding healthcare costs in both CUA (sensitivity analyses 1 and 2) and CBA (sensitivity analyses 3 and 4). In
sensitivity analyses 1 and 3, intervention costs were computed by multiplying the total number of sessions by labor costs
for instructors (JPY 15,000 per instructor) and dividing by the number of participants included in the analysis. These
costs were added to the healthcare costs. Sensitivity analyses 2 and 4 were conducted without including healthcare costs.
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Statistical Analysis

Both CUA and CBA were conducted using R statistical software, version 4.1.2. CUA was carried out with imputation for
the missing data on costs and QALYs using LOCF. The cost-effectiveness of the intervention was evaluated using the
ICER, and the net monetary benefit (NMB) was used for the cost-benefit evaluation. NMB is defined as (AE) x A—AC
(where AE is the incremental outcome associated with the intervention, AC is the incremental cost, and A is the WTP
(willingness to pay) per unit of outcome gain)). ICER was calculated as the between-group cost difference divided by the
between-group effect difference. While the National Institute for Health and Clinical Excellence (NICE) has set a cost-
effectiveness threshold in the range of 20,000 and 30,000 UK pounds (£),°% several recent studies have suggested
different thresholds of £33,500 and £66,597.5%-3 Accordingly, we adopted multiple thresholds of £30,000, £33,500, and
£66,000. The costs in JPY were converted into USD and UK pounds based on the purchasing power parity in 2019,
the year of trial completion: 1 USD was equal to 104.306 JPY and 0.688 UK pounds. To account for the non-normal
distribution of the cost data, the mean, mean differences, and 95% confidence intervals (CI) were obtained by
nonparametric bootstrapping with 5000 replications.

Results

Participants
Table 1 presents the baseline demographic and clinical characteristics. The average age was 46.8 + 8.7 years, and 78.0%
were women. No significant differences were observed between the groups with respect to the sociodemographic status.

As for clinical measures, there were no significant differences, with the exception of SPANE-P and SPANE-B scores.

Healthcare Cost
Table 2 summarizes the mean number of outpatient visits and mean healthcare costs. The groups did not differ

significantly in terms of healthcare costs. In the intervention group, the total healthcare costs per participant on average

Table | Baseline Demographic and Clinical Characteristics

Total (N=50) | MBCT (N=25) | Control (N=25) | p-value
Age (years) | Mean (SD) | 46.8 (8.7) 47.8 (9.6) 457 (7.8) 039°
Sex Female (%) | 39 (78.0) 20 (80.0) 19.0 (76.0) 073
SWLS Mean (SD) | 185 (4.3) 18.7 (4.2) 18.3 (4.5) 0.75

FS 39.0 (6.0) 406 (5.1) 37.5 (6.5) 0.06
SPANE-P 229 3.1) 213 (2.8) 18.8 (2.8) 0.003
SPANE-N 15.8 (4.0) 17.0 (3.6) 18.6 (2.9) 0.09
SPANE-B 23 (5.0) 43 (5.4) 020 (3.6) 0

Note: *Student’s t-test.
Abbreviations: SWLS, Satisfaction With Life Scale; FS, Flourishing Scale; SPANE, Scale of Positive and Negative
Experience; MBCT, mindfulness-based cognitive therapy.

Table 2 Mean Number of Outpatient Visits and the Mean Healthcare Costs

0 Week 16 Week
MBCT (N=25) | Control (N=25) | MBCT (N=25) | Control (N=25)
Visits (N) 0.40 0.40 0.48 0.76
Outpatient visit cost 604 604 725 1147
Examination cost 79 838 405 8l
Drug cost 903 1498 1400 1581
Total cost 1587 2940 2530 3540

Abbreviation: MBCT, mindfulness-based cognitive therapy.
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were JPY 1587 at baseline and JPY 2530 at the 16-week follow-up. The costs in the wait-list control group were JPY
2940 and JPY 3540 at baseline and 16-weeks respectively.

Cost-Utility results

Base Case Analyses

The results of the base-case CUA (n=50) are shown in Table 3. MBCT cost JPY 19,700 (USD 189) more than the wait-
list control group and was associated with a significant QALY gain of 0.011 (5000 bootstrapped 95% CI 0.001 to 0.021).
The ICER was positive (JPY 1,799,435). The uncertainty around the ICER is presented as a scatter plot (Figure 1). Each
point on the scatter plots represents a pair of incremental costs and QALY's from 5000 bootstrapped samples. Figure 1
shows that the majority of bootstrapped ICER were located in the northeast quadrant, suggesting that in terms of cost-
utility, MBCT was likely to be costlier and generate more QALY's compared to the wait-list control group. At the WTP
ceilings of £30,000 (JPY 4,548,227) per QALY, the probability of the MBCT being cost-effective was 92.2% (Figure 2).
At the WTP of £33,500 (JPY5,078,853) and £66,000 (JPY 10,006,099), the probability of MBCT being cost-effective
was 93.5% and 97.0%, respectively.

Sensitivity Analyses

Sensitivity analyses 1 (n=50) had roughly similar results to the base case analyses (Table 4). MBCT cost JPY 19,983
(USD 192) more than the wait-list control and was associated with a significant QALY gain of 0.011 (5000 bootstrapped
95% CI 0.001 to 0.021). The ICER was positive (JPY 1,865,052).

The majority of bootstrapped ICER were located in the northeast quadrant (Figure 3). The probability of MBCT being
cost-effective compared with the wait-list control at WTP thresholds of £30,000 (JPY 4,548,227) was 90.1% (Figure 4).
At the WTP of £33,500 (JPY5,078,853) and £66,000 (JPY 10,006,099), the probability of MBCT being cost-effective
was 91.4% and 95.9%, respectively.

The results of the sensitivity analyses 2 (n=50) are shown in Table 5. MBCT cost JPY 23,660 (USD 227) more than
the wait-list control and was associated with a significant QALY gain of 0.011 (5000 bootstrapped 95% CI 0.001 to
0.021). The ICER was positive (JPY 2,203,457).

The majority of bootstrapped ICER were located in the northeast quadrant (Figure 5). The probability of MBCT being
cost-effective compared with the wait-list control at £30,000 (JPY 4,548,227) WTP thresholds was 86.9% (Figure 6). At
the WTP of £33,500 (JPY5,078,853) and £66,000 (JPY 10,006,099), the probability of MBCT being cost-effective was
89.2% and 95.5%, respectively.

Cost-Benefit Results

Productivity

Higher absenteeism scores indicate higher levels of absenteeism. As shown in Table 6, at baseline and the 16-week
follow-up, both absolute and relative absenteeism scores for MBCT were higher than those of the wait-list control, which
implied that MBCT had a higher amount of absenteeism. Unlike absenteeism, higher presenteeism scores indicate lower
loss of performance.

Table 3 Base Case Cost-Utility Analyses

Mean Differences (95% CI) and ICERs
MBCT (N=25) vs Control (N=25)

Incremental costs (JPY) 19,700 (14,992 to 23,608)
(USD) 189 (144 to 226)
Incremental QALY gain 0.011 (0.001 to 0.021)
ICER (JPY per QALY) 1,799,435
(USD per QALY) 17,252

Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio; JPY, Japanese yen;
USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive therapy.
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Figure 2 Acceptability curves of base case cost-utility analyses.

In terms of absolute presenteeism, the score for MBCT at both baseline and the 16-week follow-up was higher than
that of the wait-list control, which meant that MBCT had a lower amount of lost performance. Regarding relative
presenteeism (the ratio of actual performance to the performance of most workers in the same job), the score for MBCT
was lower than that of the wait-list control group at baseline and was slightly higher at the 16-week follow-up. Regarding
the costs of absenteeism and presenteeism, higher costs indicated lower productivity, and these costs did not differ
significantly between groups at any time point. The change in absenteeism costs was JPY 2213 and JPY 14,109 for
MBCT and the wait-list control group respectively; the change in presenteeism costs for MBCT and the wait-list control
group were JPY —157,524 and JPY —8412, respectively. Although neither the change in absenteeism nor presenteeism
costs were statistically different, improvements were greater for the MBCT group than for the wait-list control group in
terms of the change in presenteeism costs. Viewed from the change in absenteeism costs, improvements were greater for

the wait-list control group than for the MBCT group.
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Table 4 Sensitivity Analyses |

Mean Differences (95% CI) and ICERs
MBCT (N=25) vs Control (N=25)

Incremental costs (JPY) 19,983 (16,052 to 23,198)
(USD) 192 (154 to 222)
Incremental QALY gain 0.011 (0.001 to 0.021)
ICER (JPY per QALY) 1,865,052
(USD per QALY) 17,881

Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio; JPY, Japanese yen;
USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive therapy.

Base Case Analyses

Table 7 summarizes the base-case CBA results, including participants who worked throughout the study period (n = 38).
MBCT cost JPY 24,180 (USD 232) more than the wait-list control and was associated with a productivity gain of
130,640 (5000 bootstrapped 95% CI —243,915 to 542,952). The net monetary benefit was positive (JPY 106,460) per
participant because of productivity gains.

The uncertainty in the net monetary benefit is shown in Figure 7. The bootstrapped results show that 73.8% of the
cost-benefit pairs fell in the northeast quadrant, indicating that on a cost-benefit basis, MBCT is likely to result in higher
costs and produce more productivity gains compared to the wait-list control group. 26.2% of the cost-benefit pairs are
located in the northwest quadrant, where MBCT is costlier and produces lower productivity gains. The cost-benefit
acceptability curve in Figure 8 shows that the probability of net monetary benefit being positive was 69.6%, meaning that
the lower the values placed on work productivity gains, the more cost-beneficial MBCT is likely to be, and vice versa.

Sensitivity Analyses
Sensitivity analyses 3 (n=38) had roughly similar results to those of the base case CBA. As can be seen in Table &,
MBCT cost JPY 29,191 (USD 280) more than the wait-list control group and was associated with a productivity gain of
132,683. The net monetary benefit was positive (JPY 103,492).

The bootstrapped results (Figure 9) show that 73.7% of the cost-benefit pairs fell in the northeast quadrant, indicating
that on a cost-benefit basis, MBCT is likely to result in higher costs and produce more productivity gains compared to the
wait-list control group. Of these, 26.3% are located in the northwest quadrant, where MBCT is costlier and produces
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Figure 3 Scatter plots of cost-utility sensitivity analyses |.
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lower productivity gains. The cost-benefit acceptability curve (Figure 10) demonstrates that the probability of net
monetary benefit being positive was 68.8%.

The results of the sensitivity analyses 4 (n=38) are shown in Table 9. MBCT cost JPY 24,180 (USD 232) more than the
wait-list control group and was associated with a productivity gain of 130,640. The net monetary benefit was positive (JPY
106,460). The bootstrapped results (Figure 11) show that 73.8% of the cost-benefit pairs fell in the northeast quadrant,
indicating that on a cost-benefit basis, MBCT is likely to result in higher costs and produce more productivity gains compared
to the wait-list control group. The probability of net monetary benefit being positive was 69.6% (Figure 12).

Discussion

Overall Findings and Related Literature

This study explored, for the first time, the cost-effectiveness of MBCT in healthy participants. The results of the CUA
found that MBCT increased well-being, with a mean ICER of JPY 1,799,435 (USD 17,252). The probability of MBCT
being cost effective was 92.2% at £30,000 per QALY gain.

These results indicate the superiority of MBCT over no treatment condition in terms of cost-effectiveness compared
with the conventional ICER threshold based on the EQ-5D. With respect to the ICER threshold based on the ICECAP,
however, it should be recognized that there is currently no guidance on the criteria by which an intervention is considered
cost-effective.’® With that being said, some findings have been accumulated to date. One study,” which used
a deliberative approach to elicit a monetary threshold for an additional year of sufficient capability, indicated that the
value with majority support at the workshop was £33,500; however, for a year of full capability, no agreement could be

Table 5 Sensitivity Analyses 2

Mean Differences (95% CI) and ICERs
MBCT (N=25) vs Control (N=25)

Incremental costs (JPY) 23,660 (21,392 to 25,442)
(USD) 227 (215 to 244)
Incremental QALY gain 0.011 (0.001 to 0.021)
ICER (JPY per QALY) 2,203,457
(USD per QALY) 21,125

Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio; JPY, Japanese yen;
USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive therapy.
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reached on a single value, ranging from £33,500 to £36,150, which was half as large as the value of £66,597 drawn by
Himmler et al®* As such, while there remains a certain range in the threshold, this study results appeared to be cost-
effective compared to this threshold range of £33,500—66,597. These results from previous studies support the robustness
of our study results.

The CBA indicated that MBCT was associated with increased productivity, with an average net monetary benefit of
JPY 106,460 (USD 1021) per participant. The probability of the net monetary benefit being positive was 69.6%,
suggesting a moderate to high probability of a positive economic benefit for the employer. These results were primarily
due to improvements in presenteeism, which is consistent with a previous study suggesting that MBCT improved
presenteeism.>* However, owing to the very wide confidence intervals for incremental productivity (243,915 to
542,952), including zero, this result lacked statistical significance at the 95% level.

Because no other cost-benefit analysis of MBCT has been found, we should refer to the results of other types of interventions.
Thiart et al reported that Internet-based cognitive behavioral therapy for schoolteachers with symptoms of insomnia yielded a net
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Table 6 Mean of Absenteeism, Presenteeism, and Productivity Losses

Baseline 16-Week Follow-Up

MBCT (N=18) | Control (N=20) | MBCT (N=18) | Control (N=20)
Absolute absenteeism —11.944 -234 —3.889 —22.65
Relative absenteeism —0.089 —0.148 —0.027 —0.152
Absolute presenteeism 59.444 55 74.444 57.5
Relative presenteeism 0.982 1.037 1.047 1.001
Absenteeism cost —34,171 —63,588 —23,339 —55,268
Presenteeism cost 9376 19,186 —25,296 —3486
Total cost (absenteeism and presenteeism) —45,102 —55,310 —41,989 —53,960
Change of absenteeism cost 2213 —14,109
Change of presenteeism cost —157,524 —8412
Change of total cost —155311 —22,521

Notes: A negative value indicates the absence of absenteeism. A negative value for absenteeism/presenteeism costs means that there are no
productivity losses.
Abbreviation: MBCT, mindfulness-based cognitive therapy.

Table 7 Base Case Cost-Benefit Analyses

Mean Differences (95% Cl) and Net Monetary Benefit
MBCT (N=18) vs Control (N=20)
Incremental costs (JPY) 24,180 (21,696 to 26,548)
(USD) 232 (208 to 255)
Incremental productivity (JPY) 130,640 (—243,915 to 542,952)
(USD) 1252 (—2342 to 5193)
Net monetary benefit (JPY) 106,460
(USD) 1021

Abbreviations: JPY, Japanese yen; USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive therapy.

monetary benefit of 418 euros (USD 512), with a 66% probability of positive economic return.”’ Another CBA of workplace
intervention aimed at reducing sitting time showed a net benefit of £1770.32 per employee.*® Although caution should be paid

considering the different interventions and target populations from our study, the results of this study showed that MBCT was
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Figure 7 Scatter plots of base case cost-benefit analyses.
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Figure 8 Acceptability curves of base case cost-benefit analyses.

favorable or equivalent to these references. However, as mentioned earlier, our study did not have sufficient statistical power to
detect differences between groups due to the small sample size. Further studies are needed to confirm the robustness of the results.

Strengths

The current study, to the best of our knowledge, is the first economic evaluation of MBCT in healthy individuals. To date,
few economic evaluations have scrutinized the effects of MBCT on well-being, and no study has been conducted on
healthy participants. This study, with its focus on the well-being of healthy people, makes an important contribution to
the field of public health. The second strength concerns the evaluation of work productivity based on a cost-benefit
analysis, the results of which would help employers in deciding to implement programs such as MBCT. As costs incurred

by presenteeism are much greater than those incurred by absenteeism, '

it is crucial to consider presenteeism when
assessing labor productivity. With that in mind, we incorporated not only absenteeism but also presenteeism to evaluate
work productivity. van Dongen et al showed that mindfulness-based workplace interventions were neither cost-saving nor
cost-effective.”” This is different from the results presented here. Given that the study by van Dongen et al used a non-
standard form of MBIs and that the participants were all employees of governmental research institutes, it is likely that
these discrepancies are related to differences in the format of the intervention and the people studied. In contrast, we
provided MBCT, the standard form of MBIs, and the participants in our study included people employed in various

industries. Therefore, the results of our study may be more reliable and generalizable.

Table 8 Sensitivity Analyses 3

Mean Differences (95% Cl) and Net Monetary Benefit
MBCT (N=18) vs Control (N=20)
Incremental costs (JPY) 29,191 (24,217 to 32,980)
(USD) 280 (232 to 316)
Incremental productivity (JPY) 132,683 (—233,021 to 534,163)
(USD) 1272 (-2334 to 5121)
Net monetary benefit (JPY) 103,492
(USD) 992

Abbreviations: |PY, Japanese yen; USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive therapy.
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Limitations

The study had a few limitations. First, the small sample size was a concern. Because only 50 participants were included
in the CUA, and 38 in the CBA, the current study was underpowered and inconclusive to detect statistical significance.
Second, the ICECAP utility scores presented here were estimated using a conversion formula since no Japanese version
of ICECAP existed at the time this study was conducted. If data directly obtained from the study participants were
available, the results could have been different. Now that the Japanese version is available, we would like to use it in the
future to verify the cost-effectiveness of MBCT. Additionally, because there was no “tariff” for Japanese at the moment,
we had to use the UK “tariff” when converting, which might have caused some discrepancies. Therefore, Japanese tariff
needs to be developed urgently. Third, the participants were healthy individuals with low to average subjective well-
being. Since the participants in our study were not necessarily representative of the general population, it is undeniable

that the results were distorted to a specific degree. It would be advisable to include participants with different levels of
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Table 9 Sensitivity Analyses 4

Mean Differences (95% Cl) and Net Monetary Benefit
MBCT (N=18) vs Control (N=20)
Incremental costs (JPY) 24,180 (21,696 to 26,548)
(USD) 232 (208 to 255)
Incremental productivity (JPY) 130,640 (—244,291 to 541,630)
(USD) 1,252 (2,342 to 5,193)
Net monetary benefit (JPY) 106,460
(USD) 1021

Abbreviations: JPY, Japanese yen; USD, United States dollar; Cl, confidence interval; MBCT, mindfulness-based cognitive
therapy.

well-being and scrutinize how their well-being affects cost-effectiveness in order to resolve that distortion. Fourth,
research on health promotion requires longer follow-up periods to fully understand the consequences of an intervention’s
effects. Although the present study included only 16 weeks of follow-up, at least several years of follow-up would be

needed to provide more rigorous information.

Implications for Future Research

First, researchers conducting economic evaluations should consider whether health or well-being should be prioritized in
the same study. It is important for researchers to balance health and well-being in health evaluations, particularly when
evaluating interventions in the general population. The ICECAP measures a related but distinct concept compared to
generic health questionnaires.> As such, using both the ICECAP and health-related QOL questionnaires are recom-
mended for future research. Second, in a health economic assessment, the coverage of costs to consider depends on the
perspective of the analysis. In this study, the CUA was conducted from a healthcare sector perspective and CBA was from
an employer’s perspective, while we recognize that analysis from a wider societal perspective is also required. Future
studies are expected to evaluate from different perspectives, including different costs, to provide more detailed informa-
tion. Third, the current study is limited by the small sample. Further studies with larger sample sizes are needed to draw
a firm conclusion.
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Figure 11 Scatter plots of cost-benefit sensitivity analyses 4.
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Conclusion

In conclusion, the CUA in both base case and sensitivity analyses, demonstrated that MBCT resulted in increased well-
being, and the cost per QALY was lower than the threshold of £30,000 (JPY 4,548,227). From the healthcare sector
perspective, the results suggest that MBCT is cost-effective. The CBA revealed that MBCT resulted in increased costs
and improved work productivity, with a positive net monetary benefit. From the employer’s perspective, although it
depends on how much value is placed on work productivity gains, it is probable that MBCT is cost-beneficial. Despite
limitations such as small sample sizes and new measures of QALY, these results will provide some insights for
policymakers and employers to determine whether interventions should be introduced to improve public health and
employee productivity.

Abbreviations

MBCT, mindfulness-based cognitive therapy; CUA, cost-utility analysis; QALYSs, quality-adjusted life years; ICER,
incremental cost-effectiveness ratio; CBA, cost-benefit analysis; MBIs, mindfulness-based interventions; RCT, rando-
mized controlled trial; SWLS, Satisfaction with Life Scale; HRQoL, health-related quality of life; ICECAP-A, the
ICEpop CAPability measure for Adults; FS: Flourishing Scale; SPANE, Scale of Positive and Negative Experience;
CEAC s, cost-effectiveness acceptability curves; WHO-HPQ, World Health Organization Health and Work Performance
Questionnaire; LOCF, Last Observation Carried Forward; NMB, net monetary benefit; NICE, the National Institute for
Health and Clinical Excellence; CI, confidence interval; EQ-5D, EuroQol-5D.
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