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Background: Obesity has become a major health
issue in Hungary during the last 30 years. Two-thirds of
the population is considered overweight or obese, and
lifestyle-related chronic diseases and mortality data are
amongst the worst in Europe. Recently published eco-
nomic evaluations of bariatric surgical interventions
suggests that these interventions are not only cost-effec-
tive compared with conservative therapy, but they gene-
rate lower costs and better health outcomes. 

Aim: The aim of this study was to; outline the cost
structure of bariatric surgeries in Hungary; to propose a
potential reimbursement for social security, and to eva-
luate the cost-utility of laparoscopic Roux-en-Y gastric
bypass (LRGB) and laparoscopic gastric sleeve resec-
tion (LGSR) compared with conservative treatment. 

Methods: Analysis was conducted from a healthcare
provider perspective, using a Markov model with a time
horizon of 10 years and a discount rate of 3.7% (costs
and health). QALY data were derived from literature fo -
cusing on relevant European populations. Other parame-
ters were based on national publications and registries,
supplemented where needed by European data. 

Results: The mean costs were HUF 3,240,316 (€10,479)
and HUF 5,453,095 (€17,635), and the mean incremental
QALYs 5.35 and 3.28 for bariatric surgery and conserva-
tive treatment, respectively. Bariatric surgery was both
more effective and less costly than conservative treat-
ment from the 4th year of the model, and was thus de -
monstrated as the dominant strategy.

Conclusions: In the right patient population, bariatric
surgery results in both better health outcomes and lower
costs than conservative treatment in Hungary. Due to the
high prevalence of obesity and related diseases, the 
reimbursement of laparoscopic Roux-en-Y gastric by -
pass and laparoscopic gastric sleeve resection would
generate significant savings for the National Health
Insurance Fund and increase the quality of life for 
patients.

BACkGROUND 

According to the World Health Organization (WHO), obe-
sity is one of the key public health challenges of the 21st cen-
tury: worldwide obesity has nearly tripled since 1975. Hun -

gary is one of the country’s most seriously impacted: In 2015,
adult obesity rates were the fourth highest in Hungary among
OECD countries [1]. Two-thirds of the population is consi -
dered overweight or to have obesity, with 34% of the popula-
tion having a body mass index (BMI) between 25-29.9 and
30% having a BMI ≥30 [1,2]. Life-style related chronic di -
seases and mortality data, especially those related to nutri-
tion, are amongst the worst in Europe, and the prevalence of
obesity increases with age. 

The economic burden of obesity in European countries
could be estimated to be between 2-6% of total healthcare
expenditure [3,4]. The costs of treating overweight patients
is estimated to exceed the treatment of those with normal
weight by 32% in Hungary [5]. According to conservative
approximations, the economic burden of obesity in Hungary
is above 25 billion HUF (€80 million) [6]. In addition, there
are significant negative impacts on patients’ quality of life due
to their health status and the societal judgement associated
with obesity.

Economic evaluations are the comparative analysis of
alternative courses of actions in terms of both costs and effec-
tiveness [15]. Economic evaluations can help decision makers
in assessing whether an intervention provides value for
money and decide which interventions should be reim bursed
when resources are finite. Recently published economic eva-
luations of bariatric surgical interventions suggests [7, 8, 9,
10,11,12,13,14] that these interventions are not only cost-
effective compared with conservative therapy (diet, lifestyle
change, physical activity, medication), but they generate better
health outcomes and lower costs. In these situations, surgical
intervention can be described as the dominant option. 

Cost-utility analysis (CUA) is a specific type of economic
evaluations which allows for the incorporation of multiple
effects and the comparison of interventions across different
diseases and interventions because it expresses health con-
sequences in Quality-Adjusted Life Years (QALYs). To allow
for a comparative assessment, the result of an economic eva-
luation is reported in Incremental Cost-Effectiveness Ratio
(ICER) which is the difference in costs moving from the com-
parator treatment to the “new” intervention divided by the
marginal difference in their consequences [16]. 

Due to the high burden of obesity and the promising 
findings of international economic assessments in this area,
there is need for an economic evaluation of bariatric surgical
interventions in the treatment of obesity in Hungary. Hence,
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our aim was to evaluate the cost-utility of bariatric surgery
(laparoscopic Roux-en-Y gastric bypass and laparoscopic
gastric sleeve resection) compared with conservative treat-
ment in Hungary. 
METHODS

Intervention
The surgical procedures in the scope of this evaluation

are Roux-en-Y gastric bypass (LRYGB) and laparoscopic
gastric sleeve resection (LGSR), as these are the most com-
monly used surgeries and have developed in Hungary within
the private healthcare services. LRYGB changes the sto-
mach to a small upper pouch and a larger lower pouch, and
LGSR is a size reduction along a major curve in the stomach
[17]. LRYGB and LGSR constitute 70% and 30% of Hun -
garian bariatric procedures respectively, based on consulta-
tion with Hungarian specialists. LRYDB and LGSR are com-
pared with the currently available standard treatment: con-
servative therapy including lifestyle change, diet, physical
activity and occasional pharmaceutical treatment. 

Target population
There are approximately 250,000 people with severe obe-

sity (BMI≥40,0 kg/m2) in Hungary [18, 19]. Hungarian clinical
expertise indicates that due to individual (mainly psychologi-
cal) reasons, only 10% of these are likely candidates for sur-
gery (25,000 people). In addition, our calculations assume
that 5% of these people will go ahead with bariatric surgery
(1,250 people). The specific conditions for the operation are
the following:
•    BMI greater than 40 kg/m2 or
•    BMI greater than 35 kg/m2 with comorbidities such as

hypertension or diabetes
•    overweight for several years
•    unsuccessful conservative therapies for at least one year
•    collaborative patient
•    alcohol abuse or drug abuse excluded.

Type of analysis
Cost-utility analysis (CUA) was performed, taking into

account Hungarian guidelines [20] and available QALY data.
The analysis was done from a healthcare provider perspec-
tive using a time horizon of 10 years. An existing Markov
model was adapted to Hungarian settings to extrapolate
costs and effects to 10 years. The structure of the model is
based on the standard pathway of obese patients (Figure 1).
A discount rate of 3.7% was applied for both costs and effec-
tiveness, following the recommendation of the Hungarian
national guideline for economic evaluations [20] The Markov
model is based on a cohort of 1,000 patients, who are repre-
sentative of typical bariatric-eligible patients.

Health-related Quality of Life
QALYs data was derived from the international literature

following a pragmatic review. The selection of sources was
based on four criteria, including: 

•    the coverage of relevant European population; 
•    the availability of utility data for different categories of

BMI; 
•    large sample size and that the method of data collection

was based on widely accepted tools for the measurement
and valuation of health-related quality of life, e.g. EQ-5D,
time-trade-off, standard gamble. 

The utility parameters derived from the literature are pre-
sented in Table 1. 

Costs
Cost parameters included: estimated personal costs;

costs of materials, especially those of disposable items; diag-
nosis costs, and treatment costs. Cost parameters were
based on expert consultations, national publications and
registries. If necessary, they were supplemented by Euro -
pean data available in the literature. Costs were calculated
in Hungarian Forints (HUF). Costs from earlier years were
inflation-adjusted to 2017 using the Consumer Price Index
for healthcare in Hungary (21), and an estimation of its value
in EUR are provided at the results with an exchange rate of
HUF 309,22 per EUR [22]. 

The calculation of costs was based on the treatment path-
way described by physicians and the coding system used in
Hungarian healthcare (DRG, ICPM), considering costs sepa-
rated for pre-, intra-, and post- surgery. The cost of diagnosis

Figure 1   
Overview of Markov model

Table 1 
Utility parameters derived from the literature
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is HUF 26,314 including physical, psychological and labora-
tory examination, and consultations with a nutrition, surgeon
and anesthesiologist. The cost of surgery is presented in Table
2. The weighted average of LRYGB (70%) and LGSR (30%)
treatment costs were used for the calculation which resulted
in HUF 1.48 million (€ 4,800). Costs prior to and during the
operation were used as baseline costs in the model. 

During the first-year post-surgery, patients had one con-
sultation with a dietitian, two with the psychologist, and four
surgical control, laboratory and diagnostic examination. This
resulted in HUF 43,952 annual cost per patient. The second
year after surgery included one consultation with a dietitian,
one with the psychologist, and two surgical control, laboratory
and diagnostic examinations. This resulted in HUF 43,952
annual cost per patient.

The costs of the conservative therapy were based on a
recent publication [23] which estimated the burden of illness
based on Hungarian national data from 2012. The calculation
included the overall costs of inpatient and outpatient treat-
ment, and the reimbursement of relevant pharmaceuticals
and medical devices. The calculation of costs for co-morbid
diseases is presented in Table 3. 

RESULTS

Bariatric surgery was both more effective and less costly
than conservative treatment from the 4th year of the model.
The mean costs were HUF 3,240,316 (€10,479) and HUF
5,453,095 (€17,635), and the mean number of QALYs 
5.35 and 3.28 for bariatric surgery and conservative treatment,
respectively. Table 4 provides an overview of the results. 

The results of the modelling have shown that bariatric sur-
gery is less costly and more effective over the examined 10-

year period. Surgical intervention is therefore dominant,
resulting in cost savings of HUF 1,054,420 (€3,410) over a
10-year period. 

The input parameter values of any model are subject to
change and error. Sensitivity analysis was conducted to
investigate these potential changes and errors and their
impacts on conclusions. Probabilistic sensitivity analysis
(PSA) was performed, running 1,000 simulations of the
model in which inputs are automatically modified based on a
probability distribution. The PSA showed that bariatric surgery
remains the dominant intervention in terms of cost-effective-
ness when compared with conservative treatment based on
variable inputs. 

DISCUSSION

The analysis compares laparoscopic Roux-en-Y gastric
bypass and laparoscopic gastric sleeve resection with
lifestyle- and medication-based conservative treatment of
obesity in Hungary. The results suggest that bariatric surgery
is not only cost-effective but dominant, generating lower costs
and more health benefits only four years after the surgery.
These findings are in line with other reported, similar cost-uti-
lity analysis. Borisenko [8, 9,10,11] developed a similar
Markov model of these interventions in a Swedish, Danish,
German and Belgian settings and found that bariatric surgery
was cost-effective after a few years post-surgery, and it

Table 2 
Cost of LRYGB and LGSR surgeries (own calculation based on 
specialist’s opinion and hospital accounting data)

Table 3 
Costs of comorbidities

Table 4 
Overview of results

Table 5 
Results of modeling

Figure 2   
PSA scatter plot – the black line denotes the willingness-to-pay
threshold (set at €23,600/QALY)
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became dominant on a long-term basis. Further recent,
European studies [7, 8, 9, 10, 11,12,13,14] confirmed these
findings. It can therefore be concluded that bariatric surgery
is a cost-effective or cost-saving option to treat patients with
severe obesity. 

Given that the costs of bariatric surgery are incurred
upfront, but the cost savings can take some time to accrue,
it is crucial to examine the cost-effectiveness of bariatric sur-
gery over a longer time period and extrapolate the results to
at least 5-10 years. In Hungary, these upfront costs are driven
primarily by disposable items. In contrast, health benefits and
quality of life gains will slowly accumulate over time: it can
take years before an intervention has reached full effective-
ness [24], and the full cost savings are demonstrated. This
means an initial budget investment is required, which is not
necessarily offset in the same financial year. However, as
obesity poses long-term challenge both for individuals and
the society, the investment in bariatric surgery provides value
for money. 

This study has some limitations. First, it is the adaptation
of an international economic model for a Hungarian setting.

The model adapted was based on some assumptions due to
the limited availability of Hungarian data. Secondly, the model
is a simplified version of the typical treatment pathway which
varies across patients and could change over time. It is not a
tool to support individual treatment decisions at a patient
level.

CONCLUSIONS

As two-third of the Hungarian population overweight or
obese, and the obesity rate is one of the highest in Hungary
among OECD countries. Conservative treatments may not
result in long-term positive outcomes for patients. Seemingly,
there is a need for solutions that improve health outcomes
while being economically sustainable. Recently published
European economic evaluations of bariatric surgeries state
that these interventions are not only cost-effective compared
with conservative therapy, but they generate lower costs and
better health impacts, offering dominant treatment strategies.
Based on our analysis, bariatric surgery is also dominant in
Hungary.

The publication was implemented with the professional support of Johnson & Johnson Ltd.
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