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Objectives: An educational healthcare circuit (EHC) is proposed with the objective of pre-

venting weight recovery of patients after bariatric surgery through education and lifestyle

change. The objective of this study was to measure the viability of the EHC (shared medical

appointments [SMAs] combined with bariatric surgery) through cost-effectiveness anal-

ysis. The EHC presented in this study is innovative because it offers a multidisciplinary

approach based on medical, psychological and dietetic expertise to combat obesity. The

strategy is to give the patient a diagnosis and then a personalised follow-up.

Study design: A mathematical model based on a decision tree (1 year) and a Markov model

(10 years) to measure the efficiency and cost of an EHC in comparison with the customary

care offered in France were built.

Methods: The effects of the EHC were observed for the prevalence of type 2 diabetes and the

risk of cardiovascular disease. The chosen financial perspective is from the point of view of

the French social security system.

Results: The EHC records an incremental cost-effective ratio (ICER) of V 48,315.43 per

quality-adjusted life year (QALY) over a 1-year horizon and V 28,283.77 per QALY over 10

years (with discount rate of 8%: V 25,362.85 per QALY).

Conclusion: The results suggest that an EHC is more expensive yet more effective than usual

care. That is, in the short term, the costs are high, but at 10 years, the treatment is cost-

effective, representing a feasible alternative for those patients who qualify for bariatric

surgery in France.
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Introduction

Obesity affects more than 11.4 million people in France, rep-

resenting 17% of the adult population.1,2 Two sources of

obesity can be identified: a genetic predisposition3 and envi-

ronmental behavioural causes.4 Although obesity may be

defined as the direct result of a disorder or change in eating

behaviour associated with a decline in physical activity, some

factors such as stress, pollution, lack of sleep, depression or

some medications can also increase weight gain.5 Finding

these factors is a global issue because obesity is considered an

illness that is spreading from year to year and is difficult to

reverse. The World Health Organization6 has classified over-

weight and obesity in terms of body mass index (BMI, in kg/

m2) as follows: underweight, BMI < 18.5; normal weight,

18.5� BMI� 24.9; overweight, 25� BMI� 29.9; obese, BMI� 30.

The obese category is divided into obese class I (severe obesity)

30.0 � BMI � 34.9 and obese class II (morbid obesity)

35.0 � BMI � 39.9.

There is a wide range of diseases related to overweight and

obesity. These diseases are very diverse and affect different

parts of the body, including the cardiac, respiratory and

digestive systems. To fight against obesity in a sustainable

way, individuals must work on different aspects of their

environment and behaviour, which relates to dietary, psy-

chological and physical activity changes. A patient may also

resort to medication or surgery. Managing obesity has four

major goals: losing weight, stabilising it, treating comorbid-

ities and preventing weight gain.7

Finding innovative treatments and care delivery strategies

to treat obesity in adults is a worldwide concern; an obesity

series published in The Lancet in 2015 stresses the need to use

multiple therapeutic modalities, relying on different health-

care professionals.8 To be implemented on a wide scale, this

new approach has to demonstrate its cost-effectiveness and

improve the quality of life of patients. Although benefits and

costs of surgical treatments for obesity have been interna-

tionally extensively studied,9e11 there is, to our knowledge, no

similar studies for an integrated approach to treat obesity.

The objective of this article was to estimate the cost-

effectiveness associated with the implementation of an inte-

grated approach. The model was applied in a French context.

In France, the ‘Haute Autorit�e de Sant�e’ (HAS) strongly

recommends the establishment of a therapeutic and multi-

disciplinary follow-up before and after bariatric surgery to

prepare, accompany and prevent patients from possible

complications. An educational healthcare circuit (EHC)

comprising multidisciplinary shared medical appointments

(SMAs) combined with bariatric surgery is proposed with the

objective of preventing weight gain of patients after bariatric

surgery through education and lifestyle change. Nevertheless,

this EHC represents an additional investment which, at the

moment, is financed by the Regional Health Authority (Agence

Regionale de Sante, ARS). Therefore, the purpose of this study

is to demonstrate the viability of the EHC and the importance

of investing in it. Two major aspects must therefore be

addressed: the cost of the programme and its effectiveness. A

mathematical model was built to estimate the cost-

effectiveness associated with the implementation of this
programme. The results of the modelling process were

measured as the costs incurred in euros and the benefits in

terms of quality-adjusted life years (QALYs) gained.
Methods

Literature review

The aim of this literature review was not only to find data on

costs and effectiveness of bariatric surgery and SMA pro-

grammes but also to get an overview of the work already done

and themethodology used in this area. The search for content

was made on PubMed; only academic articles with the

following keywords were included: cost-effectiveness anal-

ysis, randomised controlled trial, bariatric surgery, obesity

therapeutic education, economic analysis, type 2 diabetes,

cardiovascular diseases, Markov model, decision tree

analysis.

The inclusion and exclusion criteria for studies were as

follows: (a) type of research, i.e. randomised controlled trials,

longitudinal analyses, observational studies, economic health

assessments and cost-effectiveness analyses; (b) surgery, i.e.

gastric bypass, sleeve gastrectomy and gastric band; (c) lan-

guages: English, French and Spanish; (d) setting of the study:

European countries, United States and Canada; (e) population:

obesity in adults (18e65 years), BMI greater than 40 or greater

than 35 if associated comorbidities; (f) study dating back less

than 10 years. Although some medical research articles

question the validity and reliability of the BMI as a measure of

obesity,12e14 it was decided to use it as the French health

services recommend bariatric surgery based on that

measurement.15

The treatment proposed in this study is the preparation for

obesity surgery. The population for the EHC is men or women,

aged between 18 and 65 years with a BMI >30. These patients

can subsequently decide to have surgery if their BMI is be-

tween 35 > BMI> 40 (þassociated comorbidity) or BMI> 40.

The intervention under review is the EHC, which consists

of multidisciplinary SMAs combined with bariatric surgery.

The EHC consists of different stages. At the beginning of the

process, the patient meets a nutritionist, a dietician and a

psychologist who conduct a multidisciplinary evaluation.

Then, an individualised EHC with SMAs along with individual

consultations is proposed to the patient. The SMA offers a

multidisciplinary approach based on medical, dietary and

psychological expertise. There are 6 group sessions (10 people

per session approximately) of 2 h each. The strategy is to offer

the patient a follow-up according to behaviour and needs.

Four types of medical and therapeutic follow-up sessions,

based on the patient's requirements, are offered. Patients

eligible for bariatric surgery are referred to the surgical pro-

gramme. Patients with emotional disorders receive additional

psychological counselling. Work on food behaviour is pro-

posed for patients with cognitive restriction. Finally, patients

are systematically involved in a nutritional support

programme.

Patients having surgery profit from additional information

given by an expert in the area. Preoperative examinations are

conducted during 3 days of hospitalisation along with
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psychological and medical consultations. For patients under-

going bariatric surgery, the duration of the EHC is approxi-

mately 4e6months from the firstmultidisciplinary evaluation

until the surgery (although it could be longer for patients in

need of further medical or psychological consultations).

The comparator is usual care, which will be considered as

only surgery without any presurgery intervention but the

usual preoperative tests.

The estimated outcomes are the costs incurred in euros

and the health-related benefits measured in terms of QALYs

reported as the cost per QALY gained or incremental cost-

effective ratios (ICERs).

Structure of the economic model

Themodel assesses the economic consequences of the EHC in

terms of cost of care and good value for the money spent. The

French health authority HAS (Haute Autorit�e de Sant�e) sug-

gests not to place a value on life years as a function of indi-

vidual characteristics. Therefore, it recommends not

integrating indirect costs in the ICER.16 Because it was decided

to have a health service perspective, indirect costs such as

labour market access17 or loss of productivity11 were not

considered even though these can be very high. The economic

model consists of two parts: a short-term element, based on a

decision tree with a one-year time horizon and a long-term

element, based on a Markov model, which extrapolates pa-

tient costs, outcomes and health states over a 10-year time

horizon. The perspective chosen for this analysis is that of the

French social security. The model considered two health

outcomes: the presence of type II diabetes, over the entire

time horizon (short and long term), and the presence or onset

of cardiovascular disease in the long term.

Short-term model
For this analysis, it was decided to highlight the direct con-

sequences of an EHC combined with bariatric surgery on type

2 diabetes (in terms of cost and utility). The EHC (presurgery

and surgery) lasts approximately 6 months, and the post-

surgery effects were calculated 6 months after intervention.

The choice of type 2 diabetes was made because bariatric

surgery has been a proven treatment for this disease with a

remission rate of 72% within 2 years after surgery.18 Because

the EHC has no direct effect on type 2 diabetes, its impact

when compared with usual care can be only perceived in

terms of quality of life after the intervention or a decrease in

diabetes due to a change in lifestyle and behaviour.

When a patient has completed all the preoperative stages,

on either the EHC or usual care branches, he/she has the

choice to continue with surgery based on the advice of the

doctors caring for him/her. Some patients may refuse surgery

because of certain psychological or physical factors. Surgery

can lead to success, complications or death (in some cases).

The short-term model is structured as a decision tree shown

in Appendix 1, with a one-year time horizon. The decision tree

traces these stages, ending with state of health including the

presence of type 2 diabetes or not.

Probabilities of clinical events, complications and out-

comes of the surgical procedures were derived from the

literature review and are presented in Table 1. In France, the
majority of surgical procedures are sleeve gastrectomy (46%),

followed by bypass (30%) and the gastric band (24%).19 To es-

timate the mortality after 30 days of bariatric surgery, the

study developed by the Michigan Bariatric Surgery Collabo-

rative (MBSC)was used.20 A similar studywas used to estimate

the probability of patients having short-term complications

after bariatric surgery.21 It was assumed that in the EHC

branch, there were no early or secondary complications from

the gastric band surgery in the short term because there were

no deaths. In the gastric bypass and sleeve gastrectomy cases,

only 6.7% and 7.9% of patients had complications, respec-

tively. The early mortality rate during the intervention is

assumed to be 0%.

The risk of having diabetes among non-diabetic obese pa-

tients up to 7 years after surgery was obtained from a UK

study.22 The risk of diabetes in the first year after surgery for

gastric bypass, adjustable gastric band and sleeve gastrec-

tomy were reported in the study by Buchwald et al.23 The rate

of diabetes remission among non-surgical patients was esti-

mated at 6.9% (95% confidence interval [CI], 6.9%, 7.1%).24

According to Arterburn et al.24 the risk of dying from dia-

betes in the year after intervention is 0.35% for patients who

have undergone surgery and 0.77% for patients who have not

undergone bariatric surgery.

Bariatric surgery is very effective in terms of weight loss but

can also present a danger if there are complications. The risk of

complications after surgery is 13%, including 1% of deaths.28

There are two types of complications: medical complications

and surgical complications. Possiblemedical complications are

myocardial infarction, pulmonary embolism or pulmonary and

urinary infections. These complications are all more likely to

arise if the patient has a BMI >50, especially if it is a man older

than 45 years who has a history of hypertension. Some surgical

complications, such as trocar accidents (2%), are common to all

bariatric interventions; others are specific to the type of sur-

gery. For gastric band, the most common complication is

gastric or oesophageal perforation. This complication requires

reintervention. In 13% of cases, the patient may experience

dilation of the oesophagus, which prevents him/her from

feeding. Finally, the displacement of the ring can also be

dangerous for the patient (2e8% of cases).29 Early complica-

tions of irreversible bariatric interventions consist mainly of

fistula and haemorrhage. The fistula rate is about 2% after a

bypass and 4% after a sleeve gastrectomy.28

After a bypass, the most frequently encountered compli-

cations are anastomotic stenosis (6% of cases), ulcers (2%) and

side-effects such as internal hernia, adhesions, occlusions at

the level of the foot, ‘anse’ (upper part of the stomach) or

trocar orifices.28 Finally, gastric stenosis and ‘gastro-oeso-

phageal reflux’ occur in 12% of cases28. These two complica-

tions are most often treated by endoscopy, surgery being

reserved for the most serious cases.

Surgery preparation programme costs. Health insurance for

the EHC with presurgery procedures (code Classification

commune des actes m�edicaux (CCAM) is quoted at V 2,458,22

per patient. In addition, each patient registered at the EHCwill

have extra costs of V 188.15 and 7 therapeutic follow-up ses-

sions funded by the ARS at V 300 per patient. The total pre-

surgery treatment costs V 2,946,37 per patient.

https://doi.org/10.1016/j.puhe.2019.04.015
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Table 1 e Decision tree probabilities and sources.

Decision tree node Probabilities Sources

EHC Usual care EHC Usual care

Node A e surgery 0.819 0.800 Expert data Expert data

Node B e gastric bypass (GB) 0.217 0.295 Denimal et al.25 CNAM19

Node C e survive (GB) 0.992 0.992 Finks et al.20

Node D e complications (GB) 0.067 0.031 PMSI26 Birkmeyer et al.21

Node E e death (GB) 0.000 0.001 Birkmeyer et al.21

Node F e without comorbidities (GB e complications) 0.957 0.976 Buchwald et al.23

Booth et al.22

Denimal et al.25

Buchwald et al.23

Booth et al.22

CNAM19

Node G e diabetes (GB e complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node H e without comorbidities (GB e no complications) 0.957 0.976 Buchwald et al.23

Booth et al.22

Denimal et al.25

Buchwald et al.23

Booth et al.22

CNAM19

Node I e diabetes (GB e no complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node J e Gastrectomie Longitudinale (sleeve gastrectomy) (GL) 0.645 0.459 Expert data CNAM19

Node K e survive (GL) 0.995 0.995 Finks et al.20

Node L e complications (GL) 0.079 0.022 Expert data Birkmeyer et al.21

Node M e death (GL) 0.000 0.000 Birkmeyer et al.21

Node N e without comorbidities (GL e complications) 0.959 0.963 Richdeep et al.27

Booth et al.22

Denimal et al.25

Richdeep et al.27

Booth et al.22

CNAM19

Node O e diabetes (GL e complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node P e without comorbidities (GL e no complications) 0.959 0.963 Richdeep et al.27

Booth et al.22

Denimal et al.25

Richdeep et al.27

Booth et al.22

CNAM19

Node Q e diabetes (GL e no complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node R e adjustable gastric band (AGB) 0.138 0.246 Expert data CNAM19

Node S e survive (AGB) 0.998 0.998 Finks et al.20

Node T e complications (AGB) 0.000 0.008 Expert data Birkmeyer et al.21

Node U e death (AGB) 0.000 0.000 Expert data Birkmeyer et al.21

Node V e without comorbidities (AGB e complications) 0.912 0.936 Buchwald et al.23

Booth et al.22

Denimal et al.25

Buchwald et al.23

Booth et al.22

CNAM19

Node W e diabetes (AGB e complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node X e without comorbidities (AGB e no complications) 0.912 0.936 Buchwald et al.23

Booth et al.22

Denimal et al.25

Buchwald et al.23

Booth et al.22

CNAM19

Node Y e diabetes (AGB e no complications) 0.996 0.996 Arterburn et al.24

Denimal et al.25
Arterburn et al.24

Node Z e survive (no surgery) 1000 1000

Node AA e without comorbidities (no surgery) 0.829 0.866 Arterburn et al.24

Booth et al.22

Denimal et al.25

Arterburn et al.24

Booth et al.22

CNAM19

Node AB e diabetes (no surgery) 0.992 0.992 Arterburn et al.24 Arterburn et al.24

CNAM, Caisse Nationale - l'Assurance Maladie; PMSI, programme de m�edicalisation des syst�emes d'information; EHC, educational healthcare

circuit.
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Patients who follow the usual care branch will not be

offered an EHC and will not spend 3 days in hospital for tests.

Patients consult a nutritionist and a psychologist for at least

three and five sessions, respectively, before having surgical

intervention. Thus, the total amount of preoperative proced-

ures would be V 2316.30 per patient.

Bariatric surgery costs. The total costs generated by gastric

bypass, sleeve gastrectomy and adjustable gastric band for
both arms, SMA and usual care, are presented in Appendix 2.

Surgery rates for usual care are similar to those of EHC, with

the only difference being that the average length of stay var-

ies. It is estimated that 5, 4 and 2 days are required for

bypass,30 sleeve gastrectomy31 and gastric band,32 respec-

tively. Thus, the costs of the procedures are a bit higher than

that of the EHC. In addition, half of the patients are treated

because of comorbidities or associated treatment (hyperten-

sion, diabetes, sleep apnoea, etc.). It is considered that these

https://doi.org/10.1016/j.puhe.2019.04.015
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comorbidities can lead to a high level of severity of order 3 or

4 at the rate of 2% and 1% of the population.33

Surgical complication costs on average for both EHC and

usual care are also presented in Appendix 2.

Utilities. Lee et al.34 developed a regression model to predict

EuroQol five dimension scale (EQ-5D) scores for patients based

on BMI, age and the presence of diabetes (Appendix 3).

A study by Rothberg et al.35 demonstrated that continuing

an SMA programme with a low-calorie diet, exercise and

behavioural counselling increases the EQ-5D score by 0.06

(95% CI, 0.06,0.17) at the end 6 months.

Long-term model
The short-termmodel studied the effect of therapeutic patient

education before bariatric surgery on type 2 diabetes. The

long-termmodel takes the form of a 4-stateMarkov process as

illustrated in Appendix 4; depending on the progress through

the short-term model, these estimates are extrapolated over

the long term (10 years) and include cardiovascular disease.

In addition to having an immediate effect on type 2 diabetes,

bariatric surgery allows both long-term remission (proven to

last up to 10 years) and prevents cardiovascular diseases (being

one of the leading causes of death in obese and overweight

people36). Thus, an individual who has undergone obesity sur-

gery has a 9.9%chance ofhaving a cardiovascular event,while a

person who has not undergone surgery has a risk of 11.50%.37

A patient suffering from type 2 diabetes can be treated and

the pathology can be eradicated, just as a patient who has

never shown signs of type 2 diabetes may one day develop it.

Diabetes or not, an individual may be prone to cardiovascular

disease. Cardiovascular diseases include myocardial infarc-

tion (heart attack), angina pectoris, cerebrovascular accidents

and peripheral heart disease. These diseases are usually

irreversible and leave behind sequelae; therefore, in the

model, a patient in a cardiovascular disease state remains in

it.38 It was decided to use a Swedish study ‘Swedish Obese

Subjects” (SOS)39 because no data in France for the SMA pro-

gramme together with bariatric surgery were available.

Finally, the model estimated the costs (euros) and utilities

(QALYs) associated with each event. The discount rate used is

8%.40 A cycle is defined as a year. The point of view adopted in

this analysis remains that of the French social security.

The transition probabilities used in the long-term model

are shown inAppendix 5 and are based on a cycle length of one
Table 2 e Results of the short- and long-term models.

Interventions Costs QALYs Increm

Results of the decision tree (1 year)

EHC V 9 960.50 0.72 V

Usual care V 6 567.27 0.67

Results of the Markov model (10 years)

EHC V 6882.15 7.11 V

Usual care V 5565.65 7.07

Results of the Markov model (10 years), discounted

EHC V 4355.37 4.79 V

Usual care V 3529.67 4.76

QALY, quality-adjusted life year; ICER, incremental cost-effective ratio; E
year. The SOS study was used to calculate the transition

probabilities for cardiovascular events for both cohorts oper-

ated and non-operated, as well as the number of those that

were fatal.41 The number of fatal events that were not related

to cardiovascular events (i.e. cancers, infections, pulmonary

embolism) was obtained from the study by Sj€ostr€om et al.42 A

British study has shown that among obese non-diabetic pa-

tients, there is a 28.2% incidence of diabetes per patient per

year in non-operated patients and 5.7% in patients operated on

for obesity.22 In addition, among diabetic patients, it is known

that 36% of patients who underwent operation recovered from

diabetes within 10 years after surgery and 13% of those treated

medically also recovered.18 There is an average annual

remission rate of 3.6% and 1.3%, respectively, for operated and

non-operated patients. The mortality rate of patients with

diabetes in France is 12 per 100,000 or 0.012%.43 Finally, the risk

of having cardiovascular disease for SMA programme patients

was estimated from the Framingham score.44

Patients in the EHC are followed up after surgery, having

three consultations with the nutritionist in the year after the

surgery and two consultations with the surgeon. After that,

there one consultation with the nutritionist per year for 3

years. In France, it is recommended that a patient consults

his/her general physician or nutritionist at least four times in

the year after the intervention and at least once in the next

three years.33 This postoperative follow-up is estimated at an

average cost per year ofV 14.72 for the SMA programme andV

12.88 for the external sector. The annual cost per patient of

cardiovascular disease in France is estimated at V 4730.04.45

Finally, a patient with type 2 diabetes costs the social secu-

rity about V 4890 per year.46

The EQ-5D score of the general population in France is 0.83

(±0.15).47 The average utility of a patient with type 2 diabetes

in France has a score of 0.42 (95% CI ¼ 0.425, 0.433). Finally,

cardiovascular diseases also affect the quality of life of pa-

tients. A score of 0.604 (95% CI ¼ 0.5737, 0.6255) is obtained for

patients who have had at least one cardiac event.48
Results

Results of the short- and long-term models

Table 2 presents the cost-effectiveness ratios and shows that

the EHC is more expensive but more effective. The EHC offers
ental costs Incremental QALYs ICER

2 659.72 0.06 V 61,640.28

1316.50 0.05 V 28,283.77

825.70 0.03 V 25,362.85

HC, educational healthcare circuit.

https://doi.org/10.1016/j.puhe.2019.04.015
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extra services but with a higher cost. Nevertheless, the cost is

justified because the programme provides a real improvement

in the quality of life of the patient.

There is no official threshold for France; however, an un-

official value of V50,000 is used.49 In the short term, given this

threshold, the SMA programme is not cost-effective. However,

over a 10-year horizon, there is a clear difference with an ICER

below the threshold shown in Table 2. While the programme

is more expensive, it is considered that this extra cost is

justified by the increase in the quality of life of the patient e

the project then becomes both feasible and increasingly

practicable in the long term.

Because this research focuses on reimbursement from the

French health services perspective, the economic evaluation

was performed with an overall population and not subgroups,

e.g. gender. In view of the heterogeneity of the health effects

or costs, an analysis of subgroups may be relevant; however,

not all the clinical studies used to populate themodel included

such subgroup analyses, making it difficult to be considered.

Studies17 show that there may be differences between sub-

groups such as male and female in terms of indirect cost,
Fig. 2 e Markov model sensitivity analysis results. T2D, type 2

healthcare circuit; Prob., probability.

Fig. 1 e Decision tree sensitivity analysis results. T2D, type 2 d

healthcare circuit; Prob., probability.
which then introduces the possibility of there being an effect

on direct costs. This may be considered for further research.

Results of the sensitivity analyses

One-way sensibility analyses were conducted to determine

the parameters that had most influence on the results of the

model. The following tornado charts demonstrate the impact

of changes on results as a percentage. Standard deviations

were used in both directions: the best- and the worst-case

scenario. For costs, a variation of ± 5% was chosen. The dis-

count rate was changed by ± 3%. The analysis was conducted

for the decision tree and the Markov model with and without

discount (Figs. 1, 2 and 3).

The sensitivity analysis shows us that the most influential

parameters of the model are the utilities. In addition, the

probability of remission or relapse into diabetes varies

significantly. This flaw in themodel is probably due to the lack

of complete data. The utilities and the risk of diabetes were

the result of a calculation based on data that differed from the

literature.
diabetes; CVD, cardiovascular disease; EHC, educational

iabetes; CVD, cardiovascular disease; EHC, educational
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Fig. 3 e Markov model sensitivity analysis results (8% discounted). T2D, type 2 diabetes; CVD, cardiovascular disease; EHC,

educational healthcare circuit; Prob., probability.
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Discussion

The EHC presented in this study is innovative in terms of

tackling obesity because it offers different andmore advanced

services in terms of support for obese people. However, it

represents an additional cost for the state. In the current

economic environment and over the short term, this cost is

challenging but becomes increasingly interesting in the long

term The EHC (SMA þ bariatric surgery) clearly provides a

greater improvement in the quality of life than usual care

(before surgery þ bariatric surgery) programmes. To support

the development of multidisciplinary SMAs, changes are

needed in the clinical delivery system to equip healthcare

professionals with the skills necessary for the treatment and

ability to work in team. It may lead to a redefinition of pro-

fessional competencies and licencing to address obesity. It

may also result in the restructuring of services in hospitals as

treatments increase in complexity and therefore need more

multidisciplinary solutions and interventions. From the

health services perspective, it may be a first step for the

French authorities towards reimbursement for this kind of

intervention.

Limitations

The model used in this research has some limitations because

the EHC population data are very limited, somany of the values

were estimated. Moreover, the comparison population was

taken fromFrenchnational data, and itwas presupposed that it

is similar to the population of the SOS study. The data used in

themodel were taken from publications issued outside France;

therefore, it may differ somewhat from the obese population in

France. The sensitivity analyses showed that utilities are a

sensitive factor in themodel; however, it is important to bear in

mind that they were taken from the literature only. Finally, the

costs can vary considerably depending on the procedures

related to surgery (including complications). It is therefore

important to take the results with some caution because the
actual effect on patients' quality of life is not entirely repre-

sentative of the population and treatments in the study. The

model used has a fair andwell-established structure; therefore,

it is possible to assume validity. The longest registered follow-

up by the SOS study has low compliancy in a period of 20 years,

so the long-term benefits of bariatric surgery may well have

been overestimated.

Recommendations and future research

This analysis can be improved based on observations and the

application of the EQ-5D questionnaire. In addition, as the SOS

study showed, long-term follow-up is necessary because

obesity is a chronic disease that surgery alone cannot cure. It

is important to bear in mind that this economic evaluation is

the first of its kind performed for this EHC in France and could

be used as a starting point for further research and a way to

access financial support for this programme from the French

social security system.
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