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ABSTRACT 

Objective 

Patients with functional somatic syndromes (FSS) such as fibromyalgia and chronic fatigue 

syndrome have a poor outcome and can incur high healthcare and societal costs. We aimed 

to compare the medium-term (16 months) cost-effectiveness and the long-term (40 months) 

economic outcomes of a bespoke cognitive-behavioural group treatment (STreSS) with that 

of enhanced usual care (EUC). 

Methods 

We obtained complete data on healthcare and indirect costs (i.e. labour-marked-related and 

health-related benefits) from public registries for 120 participants from a randomised 

controlled trial. Costs were calculated as per capita public expenses in 2010 €. QALYs 

gained were estimated from the SF-6D. We conducted a medium-term cost-effectiveness 

analysis and a long-term cost-minimization analysis from both a healthcare (i.e. direct cost) 

and a societal (i.e. total cost) perspective.  

Results 

In the medium term, the probability that STreSS was cost-effective at thresholds of 25,000 to 

35,000 € per QALY was 93 - 95 % from a healthcare perspective, but only 50 - 55 % from a 

societal perspective. In the long term, however, STreSS was associated with increasing 

savings in indirect costs, mainly due to a greater number of patients self-supporting. When 

combined with stable long-term reductions in healthcare expenditures, there were total cost 

savings of 7,184 € (95 % CI 2,271 to 12,096, p=0.004) during the third year after treatment.  

Conclusion 

STreSS treatment costs an average of 1545 €. This cost was more than offset by subsequent 

savings in direct and indirect costs. Implementation could both improve patient outcomes 

and reduce costs. 
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BACKGROUND 

Functional somatic syndromes (FSS) such as fibromyalgia, irritable bowel and chronic 

fatigue syndrome are a major public health issue. FSS are prevalent worldwide in all medical 

settings, and when severe pose a major burden on sufferers, health services, and on society. 

They incur considerable direct and even greater indirect costs.
1-7

 The direct costs mainly 

reflect repeated referrals to secondary medical care in order to exclude physical disease.
5;8

 

Indirect costs are consequences of reduced productivity at work, sick leave, dependence on 

social benefits and, in the most severe cases, a permanent loss of the ability to support 

oneself. 
6;8-11

 Whilst psychological treatments such as cognitive-behavioural therapy (CBT) 

may reduce symptom severity and improve health-related quality of life in patients with 

various FSS,
12-16

 knowledge about their long-term effects on direct and indirect costs in these 

patients is limited.
8;17

  

Potentially effective psychological treatments for FSS are currently not routinely delivered, 

even in severe cases, because of organisational and other barriers.
18;19

 We have addressed 

these barriers with a group CBT programme (Specialised Treatment for Severe Bodily 

Distress Syndromes, STreSS) designed as a common treatment for patients with a range of 

severe and impairing FSS, and suitable for delivery in a general University hospital setting.
20

 

In a recent trial we found STreSS to be superior to enhanced usual care (EUC) both on the 

primary outcome (self-rated physical health) and also on most secondary outcomes, 

including somatic symptoms, illness worrying and social functioning.
21

 The specific FSS 

diagnosis had no differential effect on treatment response.
19

  

In our trial patients were sampled using the severe multi-organ subtype of the newly 

proposed diagnosis bodily distress syndrome (BDS), the criteria for which have been 

included in the current draft of the World Health Organization’s International Classification 

of Diseases, 11
th

 Revision, with some adaptations.
22

 Recent studies have confirmed the high 
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healthcare costs and unfavourable prognosis of untreated multi-organ BDS, especially as 

regards a high risk of new disability pension awards.
23;24

 Although the trial results show the 

effectiveness of STreSS, the long-term economic consequence of the treatment is not known.  

 

We therefore conducted a long-term economic evaluation. We did this within the context of 

the Danish healthcare and welfare system, which is tax-financed, and where access to both 

direct (i.e. healthcare expenditures) and indirect (i.e. public expenditures associated with 

occupational status and social benefits) cost data is possible through public registries.
25-29

 

This allowed us to do analyses from both a healthcare (direct costs) and a societal (total 

costs, i.e. direct plus indirect) perspective. 

 

The aims of this study were to: (1) compare healthcare and total costs during and following 

STreSS and EUC up to 40 months after randomisation, and (2) compare the cost-

effectiveness of STreSS and EUC in terms of QALYs gained and percentage of patients 

achieving clinically significant improvement for the trial period of 16 months.
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METHODS 

Study design and participants 

The STreSS-1 trial (clinicaltrial.gov NCT00132197) was a two-arm, single-site, non-

blinded, randomised controlled trial comparing a group CBT programme (STreSS) with 

usual care enhanced by a thorough clinical assessment (EUC).
20;21

 The trial was conducted at 

Aarhus University Hospital, Denmark from 2005 to 2008 within a general hospital setting. 

Most patients were referred by their primary care physician. Referred patients were included 

in the trial if they fulfilled criteria for the severe multi-organ subtype of bodily distress 

syndrome.
30

 This unifying definition captures both patients with severe FSS diagnoses, and 

also most patients with somatoform disorders.
31

 Other inclusion criteria were: age 20-45 

years and multiple symptoms for at least 2 years. Exclusion criteria have been reported 

previously.
21

 

A total of 54 patients were randomly assigned to STreSS and 66 to EUC since unequal 

patient attrition had been expected (but not observed). Self-report data were obtained 

immediately prior to randomisation and 4, 10 and 16 months after randomisation. Direct and 

indirect cost data were obtained from Danish registers for 12 months before and up to 40 

months after randomisation.  

 

 

Interventions 

Enhanced usual care 

Usual care was delivered by patients’ primary care physicians and various specialists. There 

was no restriction on the psychological or pharmacological interventions that could be given 

to these patients, or on new referrals to secondary care services. Usual care was ‘enhanced’ 

by a thorough clinical assessment prior to randomisation that aimed to achieve a shift from 
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diagnostic procedures to the management of somatic symptoms and comorbid mental illness.  

Details of the assessment are reported elsewhere.
32;33

  

 

STreSS 

Patients allocated to STreSS received the same assessment as patients in the EUC group. 

Additionally, they received nine modules of manualised group CBT, each of 3.5 h duration 

and delivered to groups of nine patients by two psychiatrists over a 4-months period. Details 

about the STreSS treatment modules have been reported previously.
18;20;21

 The STreSS 

treatment contained no module or specific interventions regarding patients’ occupational 

situation, but individual goals to enhance one’s work ability or solve specific problems at the 

working place could be set by participants. The STreSS treatment manual is freely available 

at www.functionaldisorders.dk.  

As previously reported, 83 % of allocated patients completed STreSS, while 11 % did not 

receive any treatment module. Only 3 patients (6 %) discontinued treatment. We did not find 

any differences regarding other psychological or psychiatric treatment between the EUC and 

the STreSS group.
 21

  

 

Outcomes 

QALYs and clinical improvement 

Quality-adjusted life years (QALYs) were generated on the basis of eleven items of the 36-

item Short Form Health Survey (SF-36)
34

 converted into SF-6D utility scores based on 

weights of the general UK population according the method of Brazier.
35

 The accrual of 

QALYs during the 16 months after randomisation was calculated using the area under the 

curve, assuming a linear change between each available time point (0, 4, 10 and 16 months 

after randomisation).  
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In order to add a condition-specific evaluation of cost-effectiveness, we calculated costs per 

patient achieving clinically significant improvement from baseline to 16 months on two 

different measures: 1) Self-rated physical health (primary trial outcome), assessed with an 

aggregate score of the SF-36 scales physical functioning, bodily pain and vitality,
36

 and 2) 

distressing somatic symptoms (secondary outcome) measured with the SCL-90 R 

somatisation subscale.
21

  Clinically significant improvement was defined conventionally as a 

0.5 SD change,
37

 equalling 4 points increase on the SF-36 aggregate score and 0.35 points 

reduction on the SCL-90 R somatisation subscale.  

Questionnaire data (SF-6D utilities, physical health and somatic symptoms) were available 

for all 120 patients at baseline and for 105, 96 and 94 patients at 4, 10 and 16 months, 

respectively.
21

 

 

Healthcare (i.e. direct) costs 

Denmark runs a nationwide centralized register of personal information, the Civil 

Registration System, for which purpose every citizen is given a unique personal 

identification number. All public registries in Denmark use this unique number, which 

allows linkage of registers and of trial data to register data. Data on healthcare costs for each 

trial participant were obtained from four national health registers.
25-28

 The cost data in these 

registries are based on DRG codes (i.e. average costs for specific procedures or hospital 

stays) for in-patient and out-patient treatment in Danish hospitals, on actual reimbursement 

for primary care and medical specialists, and on public expenses for prescription medication.  

In a first step, all healthcare costs were calculated separately for each patient and each 

calendar month within each registry, and inflated to 2010 prices. In a second step, these costs 

were allocated to study months (i.e. months before or after a patient’s randomisation date),  
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summed up across the four registers, and collapsed into the following sectors and domains: 

(1) primary care, covering family physicians including primary care based physiotherapists 

and chiropractors, (2) inpatient and outpatient general hospital care, covering both hospital 

based care and medical specialists, (3) inpatient and outpatient mental healthcare, covering 

both hospital based care and psychiatrists and psychologists, and (4) medication. The 

specific costs for assessment and treatment within the trial for both EUC and STreSS were 

obtained from the same registries, and added under the domain outpatient mental healthcare 

costs. In a third step, costs within each domain and sector were summed to create annual 

costs with exception of the trial’s 4-months treatment period for which costs were calculated 

separately. For the third year after treatment, only costs for medication and primary care 

were available when we obtained data, and estimated annual healthcare costs for the third 

year are therefore not comparable with the preceding years. For each domain the percentage 

of patients with costs within this domain (i.e. the number of patients contributing to the mean 

costs with values other than zero) was calculated. Finally, costs were summed across sectors 

to calculate total annual healthcare costs. 

 

Public expenses associated with occupational status and social benefits (i.e. indirect costs) 

Indirect costs, i.e. per capita public expenses associated with occupational status and social 

benefits, were calculated in 2010 € on the basis of information registered in The Danish 

Register-based Evaluation of Marginalization (DREAM) database.
29

 DREAM is 

administered by the Danish Labour Market Authority and contains weekly information on 

transfer payments for all citizens in Denmark since 1991.
29

 Transfer payments include 

sickness benefits, disability pensions, unemployment benefits, and reimbursement to the 

employer for jobs created for persons with limited working capacity (‘flexible work’), 

amongst others. In case of sick leave, the first two weeks are paid by the employer, which 
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means that short-term sick leave is not registered in DREAM. DREAM uses specific codes 

for each type of transfer payment. We assigned these codes weekly standard costs in 

accordance with statutory social payments, or average calculations where standard payments 

were not available, according to procedures developed by the governmental agency 

KORA.
38

 In weeks where no social benefits were registered or where patients were 

registered with transfer payments not related to reduced work ability or unemployment, such 

as maternity pay or state education grants, patients were regarded as self-supporting. They 

were assigned negative costs to reflect estimated public tax income, again according to 

advise from KORA.
38

 Cost tariffs for indirect costs used in this study are provided in table 

A.1. 

 

We summed weekly indirect costs to create annual indirect costs before and after 

randomisation for each patient, except for the trial’s 4-months treatment period where costs 

were calculated for this period separately. We further divided the annual indirect costs into 

the following three main categories: (1) health-related benefits, either temporary (i.e. 

sickness benefit and vocational rehabilitation) or permanent (disability pension and flexible 

work), (2) labour-marked related benefits (i.e. unemployed benefits and social assistance), 

and (3) self-support (i.e. estimated tax income). Moreover, for each category the percentage 

of patients with costs within this category (i.e. the number of patients contributing to the 

mean costs with values other than zero) was calculated. 

 

Statistical Analysis 

We addressed our aims in two separate economic analyses. First, we performed a cost-

minimisation analysis (CMA) as regards both healthcare (direct costs) and total costs (sum 

of direct and indirect costs) for the three years after the 4-months treatment period. Second, 
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we performed a cost-effectiveness analysis (CEA) for the trial period of 16 months where we 

had access to self-report outcome data.  

 

Long-term cost-minimization analysis (CMA) 

We compared healthcare and total costs before, during and after treatment between STreSS 

and EUC by means of test for equality of means using non-parametric bootstrap with 1000 

repetitions. Total costs were presented both with and without estimated tax income. 

Furthermore, we compared healthcare and total costs for the first, second and third year after 

treatment between both groups using regression models controlling for baseline costs (i.e. 

costs during the year before randomisation). Between-group differences were calculated 

using non-parametric bootstrap and presented with 95 % norm based confidence intervals 

with the bootstrapped standard error (BCI). Since costs in the domain of inpatient mental 

healthcare were limited to very few participants (no more than 3 % for all periods), but very 

high when they occurred, inpatient mental healthcare costs were excluded in CMA. 

 

Medium –term cost-effectiveness analysis (CEA) 

CEA compared STreSS and EUC from both a healthcare (direct costs) and a societal 

perspective (total costs) combining data on incremental costs and incremental effects; 

adjusted for differences in mean utility score and mean costs at baseline.
39

 Incremental costs 

were calculated by means of a linear regression with costs from the 16 months after 

randomisation as dependent variable, and intervention and cost from the previous year 

before randomisation as covariates. The coefficient for intervention was the mean difference 

in costs adjusted for baseline value. Likewise, the incremental effect was estimated with 

linear regression for QALYs gained, and with generalised linear regression with binomial 

family and identity link to obtain the difference in proportions of patients achieving 
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clinically important improvements. Complete cost data were used in the calculation of 

incremental costs in all analyses. However, due to missing data in the estimation on the 

incremental effects (outcome data), multiple imputation (MI) was invoked in accordance 

with the procedure applied during sensitivity analysis of the primary trial report.
21;40

 MI used 

the mvn data augmentation procedure in Stata 13 applying 50 imputations using the 

following complete variables in the imputation procedure: gender, age, work status, lifetime 

psychiatric comorbidity, and clinician-rated impairment. 

 

We calculated incremental cost-effectiveness ratios (ICERs) by dividing extra cost by extra 

effect. The ICERs hence indicate the costs per QALY gained or costs per additional patient 

achieving clinically important change after STreSS as compared with EUC. To evaluate the 

impact of the uncertainty inherited in the estimates of incremental cost and incremental 

effect, cost-effectiveness acceptability curves (CEAC) were made.
41

 We used non-

parametric bootstrap with 1000 replications of the dataset. To further illustrate missing data 

influence 50 acceptability curves were produced in a similar fashion one for each MI dataset 

and the mean curve of these was constructed.
42 

The threshold range used to assess the QALY 

ICERs was 25,000 to 35,000 €, which is in accordance with similar studies from other 

European countries
17,43

 and current UK NICE cost-effectiveness thresholds. The threshold 

used to assess the clinical improvement ICERs was 5,000 €, based on an estimation of actual 

treatment costs and number needed to treat. 

 

Ethical approval 

The local research ethics committee approved the trial protocol, and all patients provided 

written informed consent. Both the original trial and this subsequent economic analysis were 

further approved by the Danish Data Protection Agency. 
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RESULTS 

Sample characteristics  

In the trial 120 patients were randomised, 54 to STreSS and 66 to EUC. Table 1 presents 

demographic and clinical characteristics at baseline, as well as use of healthcare and social 

welfare through the last year before randomisation. Groups were comparable on all measures 

including social benefits.  

 

Long-term cost-minimization analysis (CMA) 

Healthcare costs 

Average annual healthcare costs are presented in Table 2a. Costs were comparable between 

both groups in the year before randomisation (ASL=0.209). During the 4-months treatment 

period, STreSS incurred as expected significantly higher total healthcare costs than did EUC 

(2369 € vs 976 €, ASL<0.001), which was explained by additional treatment costs for 

STreSS of 1545 € (95% BCI 1358 to 1731, range 0 to 2970 €, median 1697 €) and 

accordingly higher costs in the domain outpatient mental healthcare (Table 2a).  

 

In the three years after treatment, participants who had received STreSS had significantly 

lower healthcare costs than those given EUC (all ASL below 0.05): the baseline-adjusted 

differences for healthcare costs were 1569 € (95% BCI 2904 to 234, p=0.021) and 1133 

€ (95% BCI 2591 to 326, p=0.128) in the first and second year, respectively. In the third 

year after treatment the difference was 361 € (95% BCI 688 to 34, p=0.031) for primary 

care and medication. 
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Total costs 

Annual indirect costs and total costs with and without savings due to taxes are presented in 

Table 2b. Total costs were comparable between the treatment groups in the last year before 

and the first year after treatment, while STreSS in the sensitivity analysis without tax income 

was associated with higher total costs during the treatment period (ASL=0.013). This may be 

explained by higher costs associated with temporary health related benefits during STreSS 

than during EUC (2421 € vs. 1406 €, ASL= 0.040). In the second and third year after 

treatment, STreSS patients incurred significantly lower total costs than did EUC 

(ASL=0.029 and 0.004, respectively). Baseline-adjusted differences were 938 € (95% BCI 

5186 to 3308, p=0.665), 4314 € (95% BCI 9102 to 474, p=0.077) and 7184 € (95% 

BCI 12096 to 2271, p=0.004) for the first, second and third year after treatment, 

respectively. The sensitivity analysis without tax income showed a similar pattern of 

increasing total cost savings. This pattern of increasing total costs savings after STreSS was 

explained by slightly increasing rates of self-support in the STreSS group on the one hand, 

and strongly increasing rates of permanent benefits in the EUC group on the other (Table 

2b).  

 

Medium-term cost-effectiveness analysis (CEA) 

Table 3 presents utility scores and QALYs accrued during the 16 months trial period, and 

percentages of patients reaching clinically significant improvement at 16 months.  

Table 4 presents the incremental effects, incremental costs and ICERs for the three 

outcomes, adjusted for baseline scores and baseline costs. Controlling for baseline utility 

scores, STreSS patients accrued 0.035 more QALYs than did EUC patients, this difference 

just reached statistical significance (95 % CI 0.00006 to 0.070). Significantly more patients 

improved after STreSS than after EUC (20 to 28 % depending on the criterion defining 
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improvement). STreSS was ‘dominant’ (i.e. better effect at lower costs) as regards healthcare 

costs for all outcomes, while total costs were higher for STreSS, leading to ICERs of 24,640 

€ per QALY and 3035 € to 4398 € per patient improved. 

 

Figure 1 shows cost-acceptability curves for QALYs (Figure 1A) and for the two condition-

specific outcomes (Figure 1B) from both a healthcare and a societal perspective. Using 

thresholds of 25,000 to 35,000 € per QALY, the likelihood that STreSS was cost-effective 

compared to EUC was very high (93 - 95 %) from a healthcare perspective, but less certain 

(50 - 55 %) from a societal perspective. Condition-specific cost-effectiveness analysis based 

on clinical improvement reached very similar results. Cost-effectiveness planes are provided 

in Figure 2. 
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DISCUSSION 

 

This study compared the medium-term cost-effectiveness and long-term economic 

consequences of a group CBT programme (STreSS) for patients with a range of severe FSS 

with that of enhanced usual care (EUC). Our main findings were that STreSS had a high 

likelihood of being cost-effective from a medium-term healthcare perspective, and was 

associated with increasing savings in public expenses during long-term follow-up. To our 

knowledge, no previous studies have shown such clear, long-lasting economic effects of 

behavioural interventions for FSS. 

We found the medium-term cost-effectiveness from a societal perspective to be uncertain 

because of the short-term higher indirect costs associated with the STreSS treatment period, 

illustrating that intensive treatment may be associated with temporarily increased sick-leave. 

However, in the longer term, STreSS was associated with markedly reduced indirect costs, 

and with stable reductions in healthcare expenditures as compared with EUC.  

 

Our medium-term results are consistent with other studies that have explored the cost-

effectiveness of group or individual CBT for FSS patients in terms of gains in quality-

adjusted life years (QALYs).
8;17

 In the PACE trial, which compared four treatments for 

chronic fatigue syndrome, CBT was most likely to be cost-effective from both a healthcare 

and societal perspective.
16;17

 However, data were available for 12 months only, and 

estimation of indirect costs was less conservative since unpaid informal care from relatives 

was included. Our study estimated indirect costs on the background of actual public transfer 

payments, an approach that may underestimate rather than overestimate the real economic 

savings for society, as it does not account for reduced productivity at work in employed 

patients.
6
 Moreover, the PACE trial used the EQ-5D as measure of preference-based utility, 
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while our study used the SF-6D. Studies indicate that the minimally important difference for 

the SF-6D is about half the range of the EQ-5D, which may explain the rather small gain of 

QALYs accrued in this study.
44

 Moreover, studies of patients with pain syndromes have 

demonstrated that the SF-6D may be less responsive to change.
45

 Taken together, the gain of 

QALYs found in this study is comparable with that found in similar studies.  

A recent study of individual psychodynamic interpersonal treatment for patients with 

multisomatoform disorder reported low likelihood for the psychological treatment to be cost-

effective.
43

 However, the economic analysis in that study was conducted from the payer’s 

perspective and included only direct intervention costs. The economic analyses are hence not 

comparable.  

STreSS had no systematic focus on employment-related topics and did not use strategies for 

individual placement.
46;47

 It is unclear whether the addition of such strategies would further 

increase the intervention’s ability to reduce indirect costs, which has been found in patients 

with depression and anxiety.
48

 However, another recent study in patients with depression 

found long-lasting effects of traditional CBT on employment rates compared with 

antidepressant medication.
49

 A systematic focus on employment during therapy may 

therefore not be necessary to achieve long-term improvements in employment status, since 

patients may generalize required skills from symptom management to the vocational sphere. 

 

Strengths and limitations 

Our study has a number of strengths. First, we explored the economic consequences of the 

STreSS intervention by means of two different analytic approaches using all available data 

for each type of analysis. Moreover, we calculated indirect costs both with and without tax 

savings. As the results point towards beneficial economic consequences of the STreSS 

intervention in all analytic approaches, our conclusions are robust. Second, we relied on 
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high-quality register data, which not only provided us with a complete dataset, but also 

avoided any recall- or response-bias. This is especially important as patients could not be 

blinded to treatment allocation, leading to a possibility of bias in self-reported outcomes. 

Third, we were able to follow patients up to three years post-treatment and found not only 

stable, but also increasing economic effects, thereby reducing the likelihood that the 

observed cost-reduction following STreSS was only temporary. Finally, we included patients 

with a range of FSS from both primary and secondary care, still using a precise diagnostic 

algorithm, which strengthens the generalisability and clinical relevance of our findings.
19

 

 

Our study also has potential limitations. First, we had some attrition of self-report data in 

CEA, making this part of the study slightly more prone to potential bias. However, we were 

able to address this by means of multiple imputations. Second, our trial had a moderate 

sample size, and as cost data were highly skewed, we had limited power to carry out CMA. 

However, we were able to address this by a number of statistical methods such as 

bootstrapping. Third, we calculated the intervention costs from register data, which does not 

account for additional costs associated with the development and implementation of a new 

treatment and training of health professionals to deliver it. However, by using the same 

independent data source as for all other cost, intervention costs mirror actual reimbursement 

in routine clinical care. In addition, applying higher intervention costs would not change the 

observed pattern of increasing savings following STreSS. Fourth, our estimate for total cost 

savings of 7,184 € during the third year after treatment may be influenced both by the 

unavailability of cost data for general hospital care for this period, and our use of transfer 

payments to calculate indirect costs. Since costs for the domain general hospital care were 

lower after STreSS than after EUC in both the first and second year after treatment, the lack 

of this domain during the third year after treatment may result in an underestimation of direct 
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cost savings after STreSS. Moreover, as transfer payments used to calculate public expenses 

do not take loss of productivity into account, they may underestimate real indirect cost 

savings after STreSS. Taken together, potential inaccuracies in our estimation of cost savings 

may underestimate rather than overvalue the long-term economic consequences of STreSS.  

Finally, we cannot assume that our finding generalise to countries with different healthcare 

and welfare systems.
50

 However, while direct and indirect costs associated with FSS may 

differ between countries, the beneficial long-term effect of STreSS on healthcare use and 

employment status found in our study would very likely be associated with cost savings in 

other economic and healthcare systems. 

 

Implications 

A bespoke cognitive-behavioural group treatment for people with a range of FSS had a very 

high likelihood to be cost-effective from a healthcare perspective and was associated with 

lasting, long-term reductions of both direct and indirect costs. The wider implementation of 

STreSS may therefore not only lead to better functioning and increased quality of life for 

many patients, but also to substantial savings in public expenditures. 
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Table 1 

Demographic and clinical characteristics and service use at baseline

Demographic characteristics 

 

STreSS group 

(N=54) 

Enhanced 

Usual Care group 

(N=66) 

Age (years): mean (s.d.) 35.4 (6.3) 36.2 (6.5) 

Gender: female, n (%) 40 (74 %) 55 (83 %) 

Education, n (%) 

     Basic school (7
th 

— 10
th

) 

     Further education 

 

31 (57 %) 

23 (43 %) 

 

36 (55 %) 

30 (45 %) 

Clinical characteristics 
  

Number of functional somatic symptoms: mean 

(s.d.) 

32.3 (7.5) 32.6 (10.0) 

Illness duration, years: median (IQR) 6.7 (3-14) 9.5 (4-15) 

Functional somatic syndromes,
a,b 

n (%) 

     Chronic fatigue syndrome  

     Fibromyalgia 

     Irritable bowel syndrome  

     Non-cardiac chest pain 

     Hyperventilation syndrome 

     Tension-type headache 

          At least one of the above diagnoses 

 

30 (56 %) 

38 (70 %) 

19 (35 %) 

28 (52 %) 

10 (19 %) 

41 (76 %) 

53 (98 %) 

 

41 (62 %) 

40 (61 %) 

24 (36 %) 

34 (52 %) 

12 (18 %) 

48 (73 %) 

60 (91 %) 

Lifetime psychiatric comorbidity, n (%) 31 (57 %) 40 (61 %) 

Somatoform disorders (DSM-IV codes),
b 

n (%) 

     Somatisation disorder (300.81) 

     Undifferentiated somatoform disorder 

(300.82) 

     Pain disorder (307.80) 

     Hypochondriasis (300.7) 

          At least one of the above diagnoses 

 

21 (39 %) 

33 (61 %) 

22 (41 %) 

6 (11 %) 

54 (100 %) 

 

33 (50 %) 

33 (50 %) 

19 (29 %) 

1 (2 %) 

66 (100 %) 

Social benefits and healthcare use    

Received benefits within past 12 months,
c
 n (%) 

     Health related benefits 

          Temporary 

          Permanent 

     Labour-marked related benefits 

          At least one of these benefits 

 

 

22 (41 %) 

11 (20 %) 

12 (22 %) 

40 (74 %) 

 

 

23 (35 %) 

17 (26 %) 

20 (30 %) 

51 (77 %) 

Service used within past 12 months, n (%) 

     Family physician 

     Physiotherapy / Chiropractor 

     General hospital care 

          Outpatient 

          Inpatient 

     Mental health care 

          Outpatient
d 

          Inpatient 

     Prescription medication 

 

54 (100 %) 

16 (30 %) 

 

52 (96 %) 

 15 (28 %) 

 

10 (19 %) 

0 (0 %) 

41 (76 %) 

 

66 (100 %) 

30 (45 %) 

 

64 (97 %) 

14 (21 %) 

 

17 (26 %) 

1 (2 %) 

45 (68 %) 

IQR, interquartile range 
a
 Diagnoses based on functional somatic symptoms in the past 2 years, according to SCAN-

diagnostic interview and review of clinical records.  
b
 Allowing more than one diagnosis per patient. 

c
 Allowing more than one type of benefit per patient. 

d
 Without project-related procedures (clinical assessment). 
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Table 2a: Healthcare (i.e. direct) costs before and after randomisation   
        

 

% of patients using the service,   

Treatment 

period    

and mean service costs in 2010 

Euro 

1 year 

before 4 months
a
 1. year after 2. year after 3. year after 

         

primary care         

Family physician  EUC 100%, 482 98%, 130 98%, 373 98%, 356 98%, 319 

 STreSS 100%, 382  89%, 99 98%, 245 96%, 266 96%, 252 

         

Physiotherapy/Chiropractor EUC 45%, 143 24%, 36 32%, 158 35%, 148 41%, 63 

 STreSS 30%, 48 19%, 11 36%, 27 30%, 25 28%, 22 

         

general hospital care         

outpatient  EUC 97%, 1092 61%, 327 91%, 1217 91%,1204 n.a. 

 STreSS 96%, 1383 65%, 286 91%, 886 89%,985 n.a. 

         

inpatient EUC 21%, 1253 3%, 78 23%, 1438 18%, 1187 n.a. 

 STreSS 28%, 802 13%, 228 15%, 614 20%, 854 n.a. 

mental health care         

outpatient  EUC 98%, 671 18%, 221 32%, 347 24%, 297 n.a. 

 STreSS 100%, 655 94%, 1631 22%, 131 17%, 159 n.a. 

         

inpatient EUC 2%, 141 2%, 133 3%, 797 3%, 472 n.a. 

 STreSS 0%, - 2%, 16 0%, - 2%, 1109 n.a. 

medication         

 EUC 68%, 465 59%, 183 65%, 668 62%, 744 62%, 751 

 STreSS 76%, 273 56%, 112 74%, 346 69%, 271 59%, 248 

         

Total annual healthcare costs
d
           

 EUC 4106 976
a
 4200 3937 1132

c
 

  STreSS 3544 2369
a
 2250 2560 523

c
 

Difference in means? (ASL)
b
 no (0.209) yes (0.000) yes (0.002) yes (0.034) yes (0.001) 

n.a. = not available; ASL = achieved significance 

level     

a. Actual costs for the 4-months treatment period, numbers are not directly comparable with annual cost data. 

b. Test for equality of means, non-parametric bootstrap with 1000 replications    

c. Without general hospital and mental health care (data not available); numbers are not comparable with the 

preceding years 

d. Without inpatient mental health care costs, cf. Methods    
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Table 2b. Indirect and total costs (all public expenses, both direct and indirect) before 

and after randomisation  

 

% of patients receiving transfer 

payments,   

Treatment 

period    

and mean indirect costs in 

2010 Euro   1 year before 4 months
a
 1. year after 2. year after 3. year after 

health-related benefits         

temporary EUC 35%, 6460 23%, 1406 24%, 2615 18%, 1955 17%, 2562 

 STreSS 41%, 7805 39%, 2421 39%, 4226 22%, 2094 13%, 1542 

         

permanent EUC 26%, 5909 32%, 2269 45%, 9420 58%, 11879 62%, 13220 

 STreSS 20%, 4683 22%, 1602 33%, 6856 39%, 8507 44%, 9416 

         

labour-marked related 

benefits EUC 30%, 4868 26%, 1413 26%, 4377 26%, 3411 20%, 2756 

 STreSS 22%, 3429 22%, 1258 31%, 4504 31%, 3772 19%, 2793 

         

self-support (tax income) EUC 42%, -5438 39%, -2175 41%, -5814 33%, -5073 30%, -3968 

 STreSS 44%, -6971 41%, -2164 46%, -6717 50%, -7580 50%, -7940 

         

Total annual costs (direct plus 

indirect)           

including tax income EUC 15904 3888
a
 14799 16109 15701

c
 

 STreSS 12489 5487
a
 11118 9353 6334

c
 

Difference in means? (ASL)
b
   no (0.105) no (0.108) no (0.153) yes (0.029) yes (0.004) 

without tax income EUC 21342 6063
a
 20613 21182 19669

c
 

 STreSS 19460 7650
a
 17835 16933 14274

c
 

Difference in means? (ASL)
b
   no (0.208) yes (0.013) no (0.099) yes (0.023) yes (0.001) 

ASL = achieved significance level  

a. Actual costs for the 4-months treatment period, numbers are not directly comparable with annual 

cost data.  

b. Test for equality of means, non-parametric bootstrap with 1000 

replications     

c. Without general hospital and mental health care (data not available); numbers are not comparable with the 

preceding years 
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Table 3 

QALYs and treatment response 

 

SF-6D utilities (mean, 95% CI) and QALYs accrued during 16 months 

 EUC STreSS 

Time point (n=66) (n=54) 

Baseline 0.56 (0.54 – 0.58) 0.58 (0.55 – 0.60) 

4 months* 0.56 (0.54 – 0.58) 0.60 (0.57 – 0.62) 

10 months* 0.56 (0.54 – 0.59) 0.61 (0.58 – 0.64) 

16 months** 0.56 (0.53 – 0.58) 0.62 (0.58 – 0.65) 

QALYS accrued* 0.75 (0.72 – 0.78) 0.80 (0.77 – 0.84) 

   

Percentage (95% CI) achieving clinically significant improvement during 16 

months 

Outcome: Physical health*
,a
 27% (15 – 39) 46% (32 – 61) 

Outcome: Somatic symptoms**
,b
 17% (7 – 27) 45% (30 – 60) 

* statistically significant difference between groups, p<0.05; ** p<0.01
 

a
 Primary trial outcome, measured with aggregate score of SF-36 scales physical 

functioning, bodily pain and vitality 
b
 Secondary trial outcome, measured with SCL-90-R somatisation subscale 

EUC = Enhanced Usual Care, STreSS = Specialised Treatment for Severe Bodily 

Distress Syndromes (group CBT programme) 

CI = Confidence interval 
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Table 4 

 

Cost-effectiveness results from healthcare and societal perspectives, 0-16 months 

 

 

  STreSS vs. EUC [95 % CI] 

Outcome: QALYs  

Incremental effect 0.035 [0.00 ; 0.07]* 

Incremental healthcare cost -917 € [-3769 € ; 1936 €]
NS

 

ICER (healthcare) dominant (-26,311 €)
d
 

Incremental total (i.e. direct plus indirect) 

cost 858 € [-5068 € ; 6785 €]
NS

 

ICER (societal) 24,640 € 

  

Outcome: Physical health  

Incremental effect
a
 20% [0.4% ; 39%]* 

ICER (healthcare)
b,c

 dominant (-4696 €)
d
 

ICER (societal)
b,c

 4398 € 

  

Outcome: Somatic symptoms  

Incremental effect
a
 28% [10% ; 46%]* 

ICER (healthcare)
b,c

 dominant (-3241 €)
d
 

ICER (societal)
b,c

 3035 € 

* p<0.05  NS=non significant  

a. Percentage point difference between groups. 

b. Per person improved (as compared to EUC). 

c. Incremental healthcare and total (direct plus indirect) costs are the same for all 

three outcomes. 

d. A treatment is regarded ‘dominant’ if its costs are lower and its outcomes better 

than another treatment. In this case, incremental cost-effectiveness ratio (ICER) is 

negative and usually not calculated, as it is difficult to interpret. 

EUC = Enhanced Usual Care, STreSS = Specialised Treatment for Severe Bodily 

Distress Syndromes (group CBT programme) 

CI = Confidence interval 
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Figure captions 

 

Figure 1 A, B   Cost-effectiveness acceptability curves 

 

Cost-effectiveness acceptability curves for quality-adjusted life years (QALYs, A) and 

additional patient improvement (B) from both a healthcare and a societal (i.e. total cost) 

perspective. This medium-term analysis covers the trial-period of 16 months. Dotted vertical 

lines indicate levels at which society may value health effects, i.e. the threshold willingness 

to pay for one additional QALY (35,000 €) or one additional patient achieving clinically 

significant improvement (5,000 €) as compared with enhanced usual care. 

STreSS = Specialised Treatment for Severe Bodily Distress Syndromes (cognitive-

behavioural group treatment) 

 

Figure 2 Cost-effectiveness planes 

Cost-effectiveness planes of 1000 bootstrap replicated incremental cost-effectiveness ratios 

comparing STreSS and enhanced usual care. Data are presented from both a healthcare (left 

column) and a societal (i.e. total cost, right column) perspective. Effects represent quality-

adjusted life years (QALYs, top row) and additional proportion of patients reporting 

clinically significant symptom reduction (middle row) or physical health improvement 

(bottom row). Scatter plots in the southeast quadrant indicate that STreSS produces more 

QALYs or a higher proportion of improved patients at a lower cost than enhanced usual care. 

STreSS = Specialised Treatment for Severe Bodily Distress Syndromes (cognitive-

behavioural group treatment) 
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Appendix 

 

Table A.1 

 

Cost tariffs for indirect costs
a
  

 

Category Costs / week (2010 €)
b
 

health-related benefits  

    temporary 477 - 500 

    permanent 442 - 446 

labour-marked related benefits 400 - 500 

self-support (tax income)
c
 382 

DREAM = Danish Register-based Evaluation of Marginalization database
5
 

a. Indirect costs were calculated as public expenses associated with occupational status and social benefits 

b. Weekly standard costs within the category (min - max); assigned costs were based on specific DREAM codes
29,38 

c. Weeks without transfer payments were assigned negative costs due to estimated public tax income; or zero in 

sensitivity analyses without tax income 

A list linking standard costs to specific DREAM codes is available from the authors on request 
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Fig. 1
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Fig. 2 
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Highlights 

 

 STreSS had a very high likelihood to be cost-effective from a healthcare perspective 

 Medium-term cost-effectiveness from a societal perspective was uncertain  

 This may be due to higher indirect costs (i.e. sickness benefits) during treatment 

 In the long-term, STreSS was associated with increasing cost savings 

 Implementation may lead to substantial savings in public expenditures 
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