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Background: Obesity is a disease associated with high direct medical costs and high 
indirect costs resulting from productivity loss. The high prevalence of obesity generates 
the need for payers to identify cost-effective weight loss approaches. Among various weight 
management techniques, the OPTI (Optifast®) program is a clinically recognised total meal 
replacement diet that can lead to significant weight loss and reduction in complications. This 
study’s objective is to assess OPTI program’s cost-effectiveness in Switzerland in compar
ison to “no intervention” and pharmacotherapy.
Methods: An event-driven decision-analytic model was used to estimate the payer’s cost 
savings through the reimbursement of OPTI program over a 1-year period as well as 
a lifetime in Switzerland. The analysis was performed on a broad population of people 
with obesity with a body mass index (BMI) higher than 30 kg/m2 following the OPTI 
program vs two comparators (liraglutide and “no intervention”). The model incorporated 
a higher risk of complications due to an increased BMI and their related healthcare costs. 
Data sources included published literature, clinical trials, official Swiss price/tariff lists and 
national population statistics. The primary perspective was that of a Swiss payer. Scenario 
analyses – for example, for patients with existing complications (such as myocardial infarc
tion, stroke, type 2 diabetes mellitus) or severe obesity – were conducted to test the 
robustness of the results.
Results: The OPTI program results in cost savings of CHF 20,886 (€ 18,724) and CHF 
15,382 (€ 13,790) per person compared with “no intervention” and liraglutide 3 mg, respec
tively. In addition, OPTI program led to 1.133 and 0.734 quality-adjusted life years (QALYs) 
gained respectively against its comparators. Scenario analyses showed similar outcomes with 
cost savings and QALYs gained.
Conclusion: OPTI program is a dominant strategy compared to “no intervention” and 
liraglutide 3 mg as it leads to both cost savings and QALY gain. Therefore, reimbursing 
the OPTI program for patients with obesity would be cost-effective for Swiss payers.
Keywords: obesity, cost-effectiveness, OPTI program, total meal replacement

Background
Obesity is a chronic disease characterised by an increase of body fat stores.1 In 
adults, obesity is defined as body mass index higher than or equal to kg/m2 (BMI ≥ 
30 kg/m2). The main cause of obesity is energy imbalance (higher calories con
sumed than spent) continued for long enough to maintain the acquired higher 
energy needs of the overweight state.1 Progressive improvements in the standard 
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of living, characterised by over-nutrition and sedentary 
lifestyle supplanting physical labour and regular physical 
activity, have contributed to the increasing prevalence of 
obesity in developed and developing countries.

Obesity is an important cause of premature mortality, 
morbidity, and lower quality of life,2 with severe conse
quences for persons and society.3,4 Already in 2010, over
weight and obesity were estimated to cause 3.4 million 
deaths, 3.9% of years of life lost and 3.8% of disability 
adjusted life years (DALYs) globally.5 A high BMI is 
indeed linked to a higher risk of diseases like type 2 
diabetes mellitus (T2DM), cardiovascular disease (eg 
myocardial infarction, MI; stroke) and some types of can
cers. Specifically, it has been estimated that 44% of dia
betes cases, 23% of coronary heart disease cases, and 7% 
to 41% of certain types of cancer cases are linked with 
overweight and obesity.6

The increasing clinical burden of obesity and its pos
sible complications also leads to an economic burden 
resulting from direct medical costs and indirect costs due 
to lost productivity.78 USA data show that medical costs 
resulting from obesity, eg prescription drugs and hospita
lizations, are substantially higher in obese persons than in 
people with normal weight, and correspond to 21% of 
annual US healthcare expenditure (US$190 billion).9 

Eighty-five percent of the obesity costs are attributable to 
five diseases: hypertension, T2DM, coronary artery dis
ease, hyperlipidemia, and stroke.10,12 A review study con
ducted in eight Western European countries estimated 
incremental annual direct healthcare costs due to obesity 
ranging from €117 to €1,873 per person.12

In addition, reduced productivity due to obesity leads 
to an economic burden for employers.13,14 Finkelstein et al 
reported that the annual cost of obesity (the combined 
costs of medical expenditure and lost productivity) 
among full-time employees was estimated at US$73.1 
billion.15 Although persons with BMI >35 kg/m2 repre
sented 37% of the obese population, they were responsible 
for 61% of excess lost productivity costs.

Picot assessed the clinical effectiveness and cost- 
effectiveness of bariatric surgery for obesity.16 The popu
lation comprised adult patients with body mass index 
(BMI) > or = 30 and young obese people. In the economic 
model, the analysis was developed for three patient popu
lations, those with BMI > or = 40; BMI > or = 30 and <40 
with Type 2 diabetes at baseline; and BMI > or = 30 and 
<35 kg/m2. For morbid obesity, incremental cost- 
effectiveness ratios (ICERs) (base case) ranged between 

2,000 GBP and 4,000 GBP per QALY gained. This study 
shows that bariatric surgery appears to be a clinically 
effective and cost-effective intervention for moderately to 
severely obese people compared with non-surgical 
interventions.

Hoerger also analyzed the cost-effectiveness of baria
tric surgery in severely obese (BMI >35 kg/m2) adults who 
have diabetes, using a validated diabetes cost-effectiveness 
model in the US setting.17 Bypass surgery had cost- 
effectiveness ratios of US$ 7,000/QALY and US$ 
12,000/QALY for severely obese patients with newly diag
nosed and established diabetes, respectively. Banding sur
gery had cost-effectiveness ratios of $11,000/QALY and 
$13,000/QALY for the respective groups.

In Switzerland, overweight and obesity occur in more 
than 37% of the population older than 15 years.18 Obesity- 
related expenditures for payers were estimated to vary 
between CHF 2,691 million and CHF 3,229 million, repre
senting the 2.3–3.5% of total health-care expenditures in 
2005.19 Given this clinical and economic burden, it is of 
major interest for healthcare decision-makers to identify 
interventions aiming to prevent and treat obesity.

Meal replacement programs have been demonstrated to 
be not only effective but even sustainable in the long-term, 
as they help to lose more weight than other interventions 
and facilitate weight maintenance.20,21 Among those, 
OPTI (Optifast®) program is an effective meal replace
ment weight loss treatment.22–25 The reduction of obesity 
and its clinical complications may lead to a reduction of 
direct medical costs (for payers) and indirect costs due to 
productivity loss (for employers). A previous health eco
nomic study by our group, indeed showed that OPTIFAST 
leads to cost savings of USD 9,285 per class I and II obese 
patient (BMI 30–39.9 kg/m2) as compared to liraglutide 
over a period of 3 years, whereas the incremental cost- 
effectiveness ratio is USD 6,475 per QALY compared to 
“no intervention”.26

The objective of this health economic model is to assess 
OPTI program’s cost-effectiveness in Switzerland in 2019.

Methods
Framework
An event-driven decision analytic model was used to estimate 
the cost-effectiveness of OPTI program in a Swiss setting. The 
assumption behind the model is that weight loss (expressed as 
“BMI reduction”) leads to a reduction of the risk of developing 
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complications of obesity listed in Table 1, which translates in 
a reduction of healthcare costs and lost productivity.27

The data sources include published literature, clinical 
trials, official Swiss price/tariff lists, and national popula
tion statistics. Costs in the model are expressed in 2019 
CHF. Older costs were adjusted to the 2019 level by using 
an inflation correction.28 The Swiss health economic 
guidelines do not provide guidance on discounting.29 

Therefore, a discount rate of 3.0% was applied to both 
costs and outcomes similarly to other recent cost- 
effectiveness publications for Switzerland.30,31

Model Design
Figure 1 describes the structure of the model. The model 
contemplates two groups of patients: individuals with class 
I (BMI ≥ 30 kg/m2) and class II (BMI ≥ 35 kg/m2) obesity 
and, separately, individuals with class III obesity (BMI ≥ 
40 kg/m2). Both groups may experience an initial BMI 
reduction. Subsequently, subjects may regain weight with 
a consequent BMI increase, leading to a higher probability 
of health complications, or maintain the achieved weight 
loss with reduced risk of complications. It is important to 
note that in the model, weight gain itself does not have 
economic consequences. The cost drivers of the model are 
only the complications of obesity. The base case analysis 
was based on the assumption that patients have not devel
oped any complication at the time of entering the model.

Population and Comparator
“No intervention” and liraglutide 3mg, an anti-obesity 
medication, were used as comparators to OPTI program 
in both groups, while bariatric surgery was additionally 
used only for subjects with severe (class III) obesity 
(Figure 1), as recommended in clinical guidelines.

We modelled a specific age cohort of 42 and 73.7% 
females based on epidemiologic data from Bischoff’s 
study, which is the primary trial of OPTI program and 
the base of the current model.23

The study by Pi-Sunyer (2015), from which we 
extracted the effectiveness of the comparator liraglutide 
3mg, consisted of a similar population (average age 45.1 
years; 78.5% females).32

Perspective and Time Horizon
This analysis was conducted from the perspective of the 
healthcare payer (private insurance), therefore accounting 
only for direct medical costs, in Switzerland in 2019. 
A second (scenario) analysis was performed from the 
societal perspective, in this case also including indirect 
costs due to productivity loss.

As obesity is a chronic condition, the base case model 
contemplates a lifetime time horizon and assumes a life expec
tancy of 84 years.33 To test the robustness of the extrapolated 
long-term data, a scenario analysis was performed to assess the 
impact of OPTI program over a 10-year time horizon.

Table 1 Relative Risks for Complications in Subjects with 
Overweight and Obesity (Age 40) Compared to Normal 
Weight Subjects.27

Complication Overweight Obese

Male Female Male Female

Myocardial infarction 1.37 1.45 2.14 2.38

Angina pectoris 1.37 1.45 2.14 2.38

Chronic heart failure 1.18 1.21 1.48 1.57

Other chronic heart disease 1.37 1.45 2.14 2.38

Stroke 1.10 1.12 1.25 1.29

Hypertension 1.00 1.00 2.14 1.84

Diabetes 2.78 2.86 11.49 11.17

Arthrosis hip 1.22 1.88 4.50 4.50

Arthrosis knee 1.22 1.22 1.61 1.61

Dorsopathy 1.17 1.17 1.47 1.47

Cancer rectum 1.11 1.13 1.27 1.32

Cancer colon 1.20 1.23 1.54 1.64

Cancer breast NA 1.12 NA 1.31

Cancer prostate 1.13 NA 1.34 NA

Cancer kidney 1.40 1.40 2.23 2.23

Cancer endometrium* NA 1.59 NA 2.52

Cancer oesophagus* 1.00 1.00 1.21 1.20

Cancer pancreas* 1.00 1.00 2.29 1.60

Gall bladder disease* 1.00 1.00 2.38 2.32

Back pain* 1.00 1.00 2.81 2.81

Asthma* 1.00 1.00 1.43 1.78

Pulmonary embolus* 1.00 1.00 3.61 3.51

Coronary artery disease 1.37 1.45 2.14 2.38

Notes: *No data for overweight and obesity in New Zealand report but based on 
internal Scoping Review .27 

Abbreviation: NA, Not Applicable.
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Clinical and Economic Outcomes
Clinical outcomes were measured in terms of life years 
(LYs) and quality adjusted life years (QALYs) lost by an 
individual due to adverse health outcomes or gained as 
a result of one of the treatments. The model included 
direct medical costs associated with resource utilisation 
in each of the obesity treatment options (OPTI program, 
liraglutide 3mg, and bariatric surgery). Potential complica
tions of each treatment were also included.

From the possible indirect costs, only the loss of pro
ductivity was considered and only in the scenario analysis 
from the societal perspective. Any other non-medical cost 
(eg transportation) was not included in the primary analy
sis (payer perspective) because it was not relevant nor in 
the second (societal perspective) due to lack of data.

Data Sources
Probabilities
Incidence of Complications and Mortality Due to 
Overweight/Obesity
A report by the Health Research Council of New Zealand 
yields gender and age-specific data on the annual inci
dence of complications and mortality, and increased risk 
for patients with excess weight and obesity.27 In the cur
rent health economic model, we assumed that clinical data 
from the New Zealand report can also be applied to the 
Swiss population.

Table 1 shows risks of all complications in the defined 
study population, age 44. Only complications leading to 
direct (medical) and indirect (productivity) costs or 
QALYs loss are included in the model, therefore ignoring 
intermediate outcomes (eg laboratory blood showing high 
cholesterol levels).

Effectiveness of the Obesity Treatments
OPTI Program 
Two studies assessed the effectiveness of OPTI program in 
terms of weight loss. The first, conducted in Germany by 
Bischoff et al in 2012, assessed the effectiveness of the 52- 
week OPTI program, composed of 12 weeks of a total 
meal replacement, low-calorie diet with additional inter
ventions to enhance nutritional education, increased phy
sical activity, and modified eating behaviour.23 Intention-to 
-treat (ITT) analysis revealed a BMI reduction of 7.0 kg in 
women and 8.0 kg in men.23

The second, by Wadden et al, revealed that OPTI 
program achieved a long-term weight reduction in the 
US population. Three years after the end of the program, 
53% of patients maintained a weight loss of at least 5%, 
while 35% of patients maintained a weight loss of at least 
10%.34 These trends were observed even 4 and 5 years 
after the end of the OPTI program, but the declining 
sample sizes prevented definitive assessments.34

The base case analysis in the present study is based on 
data from the Bischoff study23 because of the large sample 

Figure 1 Structure of the model.
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size (8,296 subjects) and the fact that it included German 
patients (Table 3), who were more similar to the Swiss 
population than the US as far as concerns culture and eating 
habits. Conversely, the extrapolation beyond 1-year follow- 
up was based on long-term data from Wadden.23 The BMI 
values from both clinical trials were adjusted linearly to an 
initial BMI of 35 kg/m2 and 45 kg/m2, respectively, for mild 
(class I and II) and severe (class III) obesity.

The base case analysis is based on efficacy data from the 
clinical studies for the OPTI program. However, in 
Switzerland, OPTI program LCD is available only as 
a total and partial meal replacement dietary regime without 
the additional counselling and physical activity components 
of the OPTI program. Since there are no underlying data to 
show efficacy for only OPTI program without the program, 
we added scenario analyses based on 5% and 10% reduction 
of efficacy for OPTI program during the first 2 years of the 
model when the active program is continued and the coun
selling and physical activity occurs. We assumed no differ
ence in subsequently regaining weight.

Liraglutide 3 Mg 
Liraglutide 3 mg is an anti-obesity medication launched in 
Europe in March 2015. Liraglutide is a GLP1 analogue with 
the benefit of weight loss, administered at a dose of 3.0 mg 
once a day with a subcutaneous injection.32 The product aims 
to achieve at least 5% loss of the initial body weight in 12 
weeks of therapy; otherwise, it should be discontinued.35–37

The study by Pi-Sunyer (2015) showed that liraglutide 
3 mg resulted in an average loss of 3.0 BMI units com
pared to 1.0 BMI unit for the placebo in 56 weeks.32 In the 
present model, the BMI values from the clinical trials were 

adjusted linearly to an initial BMI of 35 and 45, for mild 
and severe obesity, respectively.

Compared to the placebo arm, a substantially higher 
incidence of adverse health outcomes was observed with 
liraglutide 3mg.32 All of these adverse events, nausea 
(40.2% vs 14.7%), diarrhoea (20.9% vs 9.3%), vomiting 
(16.3% vs 4.1%), and dyspepsia (9.5% vs 3.1%), were 
included in the model.

The Wadden study38 confirmed the long-term efficacy 
of liraglutide 3 mg on weight loss (81.4% of participants 
receiving liraglutide 3 mg maintained the >5% initial body 
weight loss, compared to 48.9% receiving placebo) as well 
as a higher incidence of gastrointestinal disorders.38

Bariatric Surgery 
Clegg performed a systematic review to assess the cost- 
effectiveness of surgery for people with morbid 
obesity.10,12 Patients eligible for surgery were those with 
class II (BMI > 35 kg/m2) obesity associated with serious 
comorbidity or class III (BMI > 40 kg/m2) obesity, with 
a record of failure of previous nonsurgical interventions. 
The three studies included in the review compared different 
surgical interventions (horizontal gastroplasty,39,40 

jejunoileostomy,41,42 and either vertical banded gastroplasty, 
gastric banding, or gastric bypass43) with nonsurgical 
management.44 The base case analysis of the current model 
is based on the average BMI values of the three surgery 
options (Table 2) and includes the incidence of re-operation 
of 2.2% based on the SOS study reported by Clegg.45

To be conservative, only few perioperative complica
tions such as abscess (7%), atelectasis/pneumonia (4%), 
wound infection (4–6%), pulmonary complications (3– 

Table 2 Efficacy of Interventions Expressed in BMI/Year

BMI Mild Obesity BMI Severe Obesity

Year OPTI 
Program23,24

Liraglutide 
3 mg32,38

No 
Intervention

OPTI 
Program23,24

Liraglutide 
3 mg32,38

No 
Intervention

Surgery10,12

Year 1 35 35 35 45 45 45 45

Year 2 28.64 32.81 35 42.19 36.82 45 33

Year 3 32 32.88 35 42.28 41.14 45 37
Year 4 32.56 32.95 35 42.37 41.87 45 41

Year 5 32.87 33.02 35 42.46 42.27 45 45

Year 6 33.18 33.1 35 42.55 42.66 45 45
Year 7 33.49 33.17 35 42.64 43.06 45 45

Year 8 33.8 33.24 35 42.73 43.46 45 45

Year 10* 34.11 33.31 35 42.83 43.86 45 45

Notes: *Assuming that after 10 years BMI remains unchanged.
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6.2%), and hepatic dysfunction (1.5%)39,42,45 were 
included in the current model,10 therefore ignoring other 
possible adverse health outcomes, such as vomiting, anae
mia due to lack absorption of iron, dumping syndrome, 
and vitamin B12 and calcium deficiency.46

Utilities
The model includes utilities lost because of complications 
of obesity (adverse events) or gained as a result of the 
treatment and weight loss. Few assumptions were made:

● The utilities linked to the complications of obesity 
were considered separately between the first year and 
subsequent years (Table 3) due to possible changes 
from one year to another (eg the utility of stroke in 
first year is lower than in the following years);

● The utility for patients with a complication at base
line is based on the assumption that these patients 
have suffered from that complication for at least 
one year, and therefore, utility is based on the value 
for subsequent years (> year 1).

● Adverse events of drugs and complications of baria
tric surgery: the base case analysis is based on 
a temporary disutility for duration of 2 months 
(Table 4). Disutilities were derived from studies by 
Nafees and Restelli.47,48

● The model also includes utility gain from weight loss. 
The Quality-of-Life study by Lane provided data on 
utilities related to BMI loss and gain.49 This study 
estimated utility values for hypothetical health states 
that describe differences in weight and quality of life 
associated with T2DM. For every increase of 1 kg/m2 

BMI, there was an associated decrease in utility of 
0.0472 (95% CI: 0.0375, 0.0569) and for every 

decrease of 1 kg/m2 BMI there was an associated 
increase in utility of 0.0171 (95% CI: 0.0103, 
0.0238). An older study by Hakim provided data on 
change in utility per kg/m2: Time-Trade-Off with 0.017 
change in utility due to change per kg/m2.50

● QALYs related to oncologic events are already dis
counted. Therefore, the years after the first are 
already considered in the reported figure.

Costs and Health Care Utilisation
OPTI Program
The recommended OPTI program diet in Switzerland has 
the following structure: an initial 13 weeks of total meal 
replacement phase with 4 to 5 (average 4.5) OPTI servings 
daily, followed by 8 weeks of 2 OPTI servings daily, and 
finally, 31 weeks with one OPTI program meal replace
ment per day, for a total of 52 weeks. Hence, the con
sumption of OPTI program totals 738.5 servings, with 
a calculated cost of CHF 3,695 at public price of CHF 
5.00 per sachet.

In our assumption, the cost is split between a healthcare 
payer at 90% (CHF 4.5 per OPTI program meal replace
ment, total CHF 3,323.25) and a patient at 10% (CHF 0.5, 
for a total of CHF 369.25) following the usual drug and 
medical nutrition reimbursement rules in Switzerland.

We exclude any related costs for visits as an additional 
program is not yet available in Switzerland.

Liraglutide 3 Mg
We assumed that after 12 weeks, only responders (63,2%) 
continue treatment with liraglutide 3 mg. The price of the 
medication is CHF 351.90 for a pack of 5 units of 3mL 
with a total of 90 mg per pack.66 In the base case analysis, 
we also assume 90–10% split between a healthcare payer 
and patient, whereas a scenario analysis is based on 80– 
20% split. The daily dose is 3 mg, which leads to 90 mg 
over 30 days monthly period with a monthly cost of CHF 
351.90. This daily dose is reached after titration of 4 
weeks. The base case analysis assumed one visit for each 
adverse event, but we exclude any related costs for visits 
to remain conservative versus OPTI program.

Bariatric Surgery
The costs of bariatric surgery (CHF 16,934) are based on 
Schneider’s paper, “Cost of Obesity in Switzerland in 
2012”,67 which was updated in 2019 using inflation cor
rection. The analysis assumes three doctor’s visits in 

Table 3 Disutilities of Adverse Events and Bariatric Surgery

Adverse 
Events

Utility SE Source Assumption

Nausea −0.0408 0.01543 Nafees47

Vomiting −0.0408 0.01543 Nafees47

Diarrheal −0.0468 0.01553 Nafees47

Dyspepsia −0.0408 0.01543 Nafees47 Assume vomiting

Bariatric 

surgery

−0.0408 0.01543 Nafees47 Assume vomiting
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first year and one visit every next year for medical man
agement after surgery. The cost of one consultation, CHF 
237 in 2008, was updated to 2019. We assumed that the 
surgeon’s fee is included in the total cost of surgery. The 
cost for adverse events of drugs and complications of 
bariatric surgery were only included for the duration of 2 
months period.

Obesity Complications
The medical costs of complications of obesity for 
Switzerland were derived from published literature 
(Table 5). The cost in the first year was calculated separately 
from subsequent years, as it was often higher than the latter.

The cost for patients with a complication at the base
line was based on the assumption that patients had suffered 
from that complication for at least one year, and therefore, 

Table 4 Utilities Linked to the Complications of Obesity

Complications Model Year Mean 
Utility

Source Assumption

AMI Year 1 0.812 Grima51

> year 1 0.854

Other CHD Year 1 0.704 McQueen52

> year1 0.699

CHF Year 1 0.636 Marra53

> year1 0.636

Stroke Year 1 0.736 Grima51

> year1 0.854

Diabetes male Year 1 0.940 Lachaine54

> year1 0.940

Diabetes female Year 1 0.950 Lachaine54

> year1 0.950

Arthrosis of the 

hip

Year 1 0.840 Marsh55

> year1 0.840

Arthrosis of the 

knee

Year 1 0.840 Marsh55 AO hip

> year1 0.860

Dorsopathies Year 1 0.840 Marsh55 AO hip

> year1 0.840

Cancer of 

rectum

Year 1 0.947 Blank56 Colorectal

> year1 0.000

Cancer of colon Year 1 0.947 Blank56

> year1 0.000

Cancer of breast Year 1 13.169 Blank57

> year1 0.000

Cancer of 

prostate

Year 1 7.545 Koerber58 Colorectal

> year1 0.000

Cancer of 

kidney

Year 1 1.180 Martin59

> year1 0.000

Cancer of 

endometrium

Year 1 8.900 Kwon60

> year1 0.000

ACS Year 1 0.875 Grima51

> year1 0.875

Hypertension 

male

Year 1 0.980 Lachaine54

> year1 0.980

(Continued)

Table 4 (Continued). 

Complications Model Year Mean 
Utility

Source Assumption

Hypertension 

female

Year 1 1.00 Lachaine54

> year1 1.00

Angina Year 1 0.709 Marra53

> year1 0.709

GBD Year 1 0.440 Adam61

> year1 0.440

Back pain Year 1 0.840 Marsh55 AO hip

> year1 0.840

Asthma Year 1 0.740 McKeever62

> year1 0.740

Pulmonary 

embolus

Year 1 − 0.022 Coyle63

> year1 0.000

Cancer 

pancreatic

Year 1 1.497 Gurusamy64

> year1 0.000

Cancer 

oesophagus

Year 1 9.062 Filby65

> year1 0.000

> year1 0.000

Death Year 1 0.000

> year1 0.000
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the cost was only based on value for subsequent years 
(> year 1).

Oncological costs for the first year were already dis
counted; therefore, a value equal to 0 was assigned to the 
following years.

Indirect Costs
Finkelstein et al calculated the total costs due to medical 
expenditures and productivity loss (including absenteeism 
and presenteeism) per capita in US employees with obe
sity, stratified for the grade of obesity.15 Annual additional 
missed workdays varied from 0.5 days for men who were 
overweight (BMI 25–29,9 kg/m2) to 5.9 days for men with 
severe obesity (class III, BMI ≥ 40 kg/m2). Costs due to 
presentism were also substantially higher in obesity and 
they approximately doubled between each obesity class, 
varying from an estimate of 2.3 days for class I obesity to 
21.9 days for patients with class III obesity. The average 

Table 5 Costs of Complications Due to Overweight/Obesity

Complication Model 
Year

Mean 
Cost 

(CHF)

Source Assumption

AMI Year 1 20,366 Polock68

> year1 2,696

Angina Year 1 11,035 Polock68

> year1 2,742

Other CHD Year 1 13,633 Polock68

> year1 13,633

CHF Year 1 32,098 Weber69

> year1 32,098

Stroke Year 1 36,276 Polock68

> year1 9,385

ACS Year 1 6,187 Galani70

> year1 6,187

Hypertension Year 1 1,689 Galani70

> year1 1,689

Diabetes Year 1 6,631 Hubert71

> year1 6,631

Arthrosis hip Year 1 1,039 Polock68 Assume 

neuropathy
> year1 1,039

Arthrosis knee Year 1 1,039 Polock68 Assume 
neuropathy

> year1 1,039

Dorsopathy Year 1 1,039 Polock68 Assume 

neuropathy
> year1 1,039

Cancer rectum Year 1 60,774 Blank56

> year1 0

Cancer colon Year 1 60,774 Blank56

> year1 0

Cancer breast Year 1 49,433 Blank57

> year1 0

Cancer 

prostate

Year1 41,344 Koerber58

> year1 0

Cancer kidney Year 1 77,433 Martin59

> year1 0

(Continued)

Table 5 (Continued). 

Complication Model 
Year

Mean 
Cost 

(CHF)

Source Assumption

Cancer 
endometrium

Year 1 6,663 Kwon60

> year1 0

Gall bladder 

disease

Year 1 1,025 Polock68 Assume 

neuropathy
> year1 1,039

Back pain Year 1 1,025 Polock68 Assume 

neuropathy
> year1 1,039

Asthma Year 1 2,742 Polock68 Assume 

angina > year 

1
> year1 2,742

Pulmonary 

embolus

Year 1 6,327 BrändleM72 Assume TIA

> year1 0

Cancer 
pancreatitis

Year 1 17,789 Gurusamy64

> year1 0

Cancer 

oesophagus

Year 1 12,008 Filby65

> year1 0
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Swiss daily cost of work in 2019 (CHF 349.17) was multi
plied by the expected days of lost productivity.

We assumed the productivity lost to be minimal for 
outpatient visits. On the other hand, for surgery, we calcu
lated the missed days of work. For example, a gastric 
bypass requires up to 10 days of inpatient stay, with 
most patients unable to resume work until after one 
month following surgery.

Results
Base Case Analysis
The base case results for the mild (class I and II) obesity group 
are presented in Table 6. OPTI program is dominantly cost- 
effective versus “no intervention” and liraglutide 3 mg, as it 
leads to cost savings and QALYs gain. We present monetary 
values in CHF and € (exchange 1 € = CHF 0.896).73

More specifically, the completion of the OPTI program 
is expected to accrue CHF 533,499 (€ 478,274) total dis
counted costs over lifetime period, whereas “no interven
tion” and liraglutide 3 mg are expected to accrue CHF 
554,386 (€ 496,999) and CHF 548,881 (€ 492,064) total 
discounted costs, respectively. Consequently, the comple
tion of the OPTI program leads to cost savings of CHF 

20,886 (€ 18,724) and CHF 15,382 (€ 13,790) per person 
compared with “no intervention” and liraglutide 3 mg, 
respectively.

The discounted QALYs over lifetime period for OPTI 
program, “no intervention”, and liraglutide 3 mg, are 
18.456, 17.322, and 17.721, respectively, and consequently 
the completion of the OPTI program leads to gain 1.133 and 
0.734 QALYs, respectively, against its comparator.

The analysis on the subgroup with severe (class III) 
obesity showed (Table 7) that absolute costs increase sub
stantially for all treatments and QALYs are slightly 
reduced if red to the mild (class I and II) obesity group. 
Nevertheless, OPTI program remains dominant. When 
compared to the surgery (treatment option not considered 
for the group with mild obesity), the cost savings 
amounted to CHF 17,996 and the QALYs gained to 0.704.

Scenario Analysis
When a societal perspective is adopted, savings are even 
higher: from of CHF 20,886 (€ 18,724) to CHF 69,851 (€ 
62,620) versus “no intervention” and from CHF 15,382 (€ 
13,790) to CHF 41,717 (€ 37,399) versus liraglutide 3 mg 
because of the reduction of indirect costs due to the pro
ductivity loss (Table 8).

Table 6 Base Case Results (Class I and II Obesity)

Treatment Costs 
(CHF)

Costs 
(€)

QALYs LYG D Costs 
(CHF)

D Costs 
(€)

D QALYs D LYGs ICER

“No 

intervention”

554,386 496,999 17.322 22.466 −20,886 −18,724 1.133 0.193 OPTI program 

dominant

Liraglutide 548,881 492,064 17.721 22.488 −15,382 −13,790 0.734 0.171 OPTI dominant

OPTI program 533,499 478,274 18.456 22.659

Abbreviation: D, difference.

Table 7 Scenario Analysis for Severe (Class III) Obesity

Treatment Costs 
(CHF)

Costs 
(€)

QALYs LYG D Costs 
(CHF)

D Costs 
(€)

D QALYs D LYGs ICER

“No 

intervention”

708,521 635,179 15.990 20.600 −9,792 −8.778 0.734 0.055 OPTI program 

dominant

Liraglutide 701,550 628,929 16.511 20.631 −2,721 −2.439 0.212 0.024 OPTI program 

dominant

Surgery 716,725 642,534 16.020 20.341 −17,996 −16.133 0.704 0.314 OPTI program 

dominant

OPTI program 698,729 626,400 16.721 20.655

Abbreviation: D, difference.
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Other scenario analyses, with their definition and 
assumptions, are presented in Table A1 (Appendix). The 
results show that while OPTI program is dominant in each, 
the absolute outcomes are quite different.

For example, the lower survival after a MI or a stroke 
leads to substantial lower costs and lower QALYs for all 
treatment options. Therefore, cost savings and QALY gain 
for OPTI program versus “no intervention” and liraglutide 
3 mg in these cases are also lower. These results indicate 
that early obesity treatment before occurrence of compli
cations is more cost-effective than later treatment, as 
expected in clinical practice.

On the other hand, the scenario analyses based on 5% 
and 10% reduction of efficacy for OPTI program did not 
yield significantly different outcomes: OPTI program 
remains dominant and only leads to minimal changes in 
costs and QALYs.

Discussion
OPTI program is a total meal replacement diet for indivi
duals with obesity indicated for chronic weight manage
ment in adults with an initial BMI of 30 kg/m2 or greater 
(obese). Clinical data reveal that the consumption of OPTI 
program can lead to substantial weight loss.22–25

This analysis compared OPTI program to “no interven
tion” and liraglutide 3 mg from a payer’s (private insur
ance) perspective. Bariatric surgery was also considered an 
appropriate comparator for patients with class III obesity.

OPTI program was found to be a cost-effective inter
vention in reducing obesity, with its related clinical com
plications and medical costs, and increasing QALYs in 
Switzerland. Cost savings per person, starting from their 
40s and continuing over a lifetime follow-up period, were 
respectively equal to CHF 20,886 (€ 18,724) and QALYs 
gained to 1.133 vs no intervention, and to CHF15,382 (€ 
13,790) and 0.734 vs liraglutide 3 mg. OPTI program was 

a dominant treatment option even when compared to bar
iatric surgery in patients with class III obesity, as well as in 
patients with class II obesity and comorbidities.

The societal perspective assumed in one of the scenario 
analyses leads to significantly higher cost savings than the 
payer’s perspective used in the base case due to the inclu
sion of indirect costs. A lifetime time horizon was con
sidered in order to capture all potential reduction in the 
risk factors associated with proper weight management. 
Intermediate lifetime horizon (eg 10 years), performed in 
the scenario analyses confirmed the robustness of the 
results.

Other scenario analyses assessed that the overall cost- 
effectiveness for OPTI program was not greatly impacted 
through variation in parameters such as discount rate, 
mortality calculation or pre-existing patient comorbidities.

To compare the results of this model with other health 
economic studies in obesity in Switzerland, we reviewed 
the published economic literature on lifestyle interventions 
and found only one publication by Galani from 2007.70 

Galani assessed the lifetime health and economic conse
quences of preventing and treating obesity with lifestyle 
intervention in Switzerland. They developed a Markov 
model to compare lifestyle intervention and standard care 
in overweight and obese people. The study did not report 
the overall lifetime costs, LYs, or QALYs for lifestyle 
intervention and standard care, but only the differences. 
Therefore, we can only compare these differences with our 
study. In the study by Galani70 the lifestyle intervention 
resulted in increased survival and improved quality of life, 
equivalent to a difference of 0.05 LY and 0.33 QALY per 
person per year gained over lifetime. In the current model, 
the consumption of OPTI program leads to gain 0.193 LY 
and 1.133 QALYs, vs “no intervention”. These results 
show that OPTI program leads to substantially higher 
effectiveness than only lifestyle intervention. On the 

Table 8 Scenario Analysis from the Society Perspective

Treatment Costs 
(CHF)

Costs 
(€)

QALYs LYG D Costs 
(CHF)

D Costs 
(€)

D QALYs D LYGs ICER

“No 

intervention”

930,861 834,503 17.322 22.466 −69,851 −62.620 1.133 0.193 OPTI program 

dominant

Liraglutide 902,727 809,282 17.721 22.488 −41,717 −37.399 0.734 0.171 OPTI program 

dominant

OPTI 861,010 771,883 18.456 22.659

Abbreviation: D, difference.
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other hand, any comparison between the two studies may 
not be straightforward. Galani70 compared a lifestyle inter
vention with standard treatment. The lifestyle intervention 
consisted in detailed dietary prescription and 
a recommendation of moderate exercise. For overweight 
people, standard care consisted of no intervention, whereas 
for obese people standard care consisted of basic dietary 
counselling and physical exercise sessions. Hence, the 
difference in effectiveness is larger in the current study 
than in Galani70 because the comparator is “no interven
tion” at all. Comparing costs between both studies did not 
make sense because Galvani’s study is from 2007 and 
circumstances may have substantially changed due to var
iations in treatment patterns or financing systems.

Our analysis has several limitations. The first one is that 
the model would have benefited from the use of Swiss- 
specific epidemiologic data on risk for complications for 
normal weight, overweight, and obese people instead of 
data from the New Zealand report.27 However, comparisons 
between key health indicators (Table 9) show similarities in 
life expectancy, average age and prevalence of diabetes,74 

and consequently the use of risk of complications for Swiss 
model seems justified. In the same way, neither changes in 
utilities for weight loss were based on Swiss population, 
although this limitation is less important as utilities can be 
generalised between Western countries and do not need to 
be country specific. A second limitation is related to the 
effectiveness of OPTI program, which was taken from 
clinical trials assessing the OPTI program. However, in 
the present study, OPTI program featured only in the total 
and partial meal replacement component, therefore exclud
ing physical activity and nutritional education. Finally, this 
study did not include smoking as a risk factor, while 
Galvani70 explicitly mentions that obese smokers have 
a decrease in life expectancy as compared to non-smokers.

Conclusion
The results show that OPTI program is a cost-saving 
weight management treatment for patients with class 
I and II obesity in Switzerland when compared to “no 
intervention” and liraglutide 3 mg. The cost savings 
achieved in patients with class III obesity, for whom the 
bariatric surgery option is added, are even more mean
ingful. Considering that clinical and economic advantages 
of OPTI program come with very few and mild adverse 
events, we suggest OPTI program as a preferred weight 
management treatment.
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Table 9 Comparison Switzerland – New Zealand

Determinants Switzerland New Zealand

Life expectancy males 82 years 80 years

Life expectancy males 86 years 84 years

Average age: 42.0 years 37.0 years
Diabetes 5.7% 6.2%
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