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Obesity has a serious disease burden and economic
impact as it significantly reduces quality of life and life
expectancy, and leads to significant financial costs. Due
to the continuous increase in the prevalence of obesity,
emphasis should be placed on both prevention and the
development and implementation of intervention strate-
gies at an individual and social level. For obesity care,
bariatric surgery is a therapeutic option that brings posi-
tive results in obesity and obesity-related diseases.  In
this article we propose the possibility of the public fun-
ding of bariatric surgery.

OBESITY IN THE MIRROR OF NUMBERS

According to the World Health Organization (WHO), the
definition of obesity is excessive fat accumulation that pre-
sents a risk to health. It is one of the most significant public
health challenges of the 21st century, as worldwide obesity
has increased nearly threefold since 1975. In 2016, more
than 1.9 billion adults (39%) were overweight and 650 million
adults (13%) were obese [1]. Hungary has one of the highest
rates of obesity in the OECD:  in 2015, the number of obese
adults was fourth highest, after the United States, Mexico and
New Zealand. Nearly two-thirds of the adult population in
Hungary is overweight (64%) with obesity rates of 30%, and
morbid obesity rates of 3% (about 250,000 adults) [2, 3, 4,
5].

In terms of costs, the direct health expenditure resulting
from obesity is significant, which includes the costs of pre-
vention, diagnosis and treatment. In determining direct costs,
the costs of treating other diseases caused by obesity should
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be also taken into account (e.g. nearly 80% of patients with
obesity suffer from type II diabetes, T2DM) [6]. According to
WHO, obesity is responsible for 2-8% of health spending in
the European Region [7], and according to Swinburn et al.,
the cost of obesity accounts for 2-6% of health expenditures
in Western European countries [8], see on figure 1.

METHODS

We searched the national and international literature for
definitions, treatment options and morbidity data related to
obesity. We analysed the cost structure of the two most-used
bariatric surgery methods in Hungary based on hospital cont-
rolling data, reimbursement costs and fees of the National
Health Insurance Fund (NHIF), and health professionals’ con-
sultations. Based on these calculations, we suggested the
creation of new financing entities, according to the  Diag nosis-
related Group (DRG) and International Classification of
Procedures in Medicine (ICPM), and possible reimbursement
method for social security. With reference to specialist opinion,
we estimated that 70% of procedures are LRYGB, and 30%
are LGSR. Concurrently, based on capacity analysis, we esti-
mated the number of bariatric surgery cases in the next 5
years and the number of centres which could be involved.

CONSERVATIVE TREATMENT OF OBESITY

In adults, body mass index (BMI) is generally used to
classify overweight and obesity. When calculating the BMI,
body weight in kilograms is divided by the square of the
height in meters. According to the WHO classification, an indi-
vidual with a BMI of 25-29.9 kg/m2 is overweight, and with
BMI of 30 kg/m2 and above has obesity (Class I: BMI of 30-
34.9 kg/m2 ; Class II: BMI of 35-39.9 kg/m2; Class III: BMI of
40 kg/m2 and above) [9]. Obesity increases the chance of
complications and is associated with diseases such as type
II diabetes, metabolic syndrome, dyslipidaemia, ischemic
heart disease, hypertension, non-alcoholic fatty liver, ob -
structive sleep apnoea, female infertility, polycystic ovarian
syndrome, asthma, knee joint pain, reflux, depression and
cancer.

At present, only conservative therapies are used to treat
obesity in Hungary, such as lifestyle changes, behavioural
therapy and psychological care. The first line treatment of
obesity is lifestyle change, calorie intake restriction (diet) and
increased energy consumption (regular exercise, gymnas-
tics). In 95% of cases, lifestyle changes only give a temporary

Figure 1. 
Prevalence of overweight (including obesity), OECD: Obesity update
2017 
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result. In behavioural therapy and psychological care, the
main aim of the applied psychological methods is to support
the power of the obese people to achieve and maintain a true
body weight, body image correction, self-awareness, emoti-
onal self-acceptance, enhancement of adaptability and sup-
port for the achievement and retention of health [10].

Patients with obesity often have multiple complex comor-
bidities – this can make treatment of individual disease ele-
ments challenging. Based on consultations with medical spe-
cialist, in addition to diabetic, lipidologic, endocrinologic, and
cardiologic examinations, there is a need for gastroenterolo-
gical (reflux, GERD, fatty liver), pulmonological (asthma),
musculoskeletal (arthrosis, osteoporosis), obstructive sleep
apnoea, psychiatric (depression) and urological / gynaecolo-
gical (polycystic ovarian syndrome) examinations. Further -
more, for each subdiscipline, this represents at least 2-3 con-
sultations in the first year, and during the care it will last 2 to
4 consultations per year. In diabetes, it is necessary to monitor
the patient every 3 months, and in hypertension, this may be
more frequent (weekly or biweekly) during the drug setup
period. According to a published study based on NHIF data
from 2012, the annual cost per patient with obesity in Hungary
is 246,316 forints (EUR 796.6) [11]. However, this amount
may be much higher – given the high prevalence of T2DM or
high blood pressure in patients with obesity (80% and 60%,
respectively), as patient will became part of these DRGs, that
could not be taken into account in this estimation [11].

SURGICAL PROCEDURES FOR TREATING OBESITY

Bariatric surgery is the most durable and effective method
of treating morbid obesity.  It has been shown to be an effec-
tive intervention to sustain weight loss in the case of failure
of diet and drug therapy.  It reduces the incidence of associ-
ated diseases, improves quality of life and long-term mortality.
More recently, bariatric surgery has been recommended for
the treatment of patients with T2DM as well as obesity, due
to its demonstrated role in the full or partial remission of type
II diabetes [12]. The induction of remission of associated
diseases of morbid obesity is one of the most important goals
of bariatric surgery. In Western European countries, the stan-
dardized indication for bariatric surgery is BMI of 40 kg/m2

and above, or BMI of 35 kg/m2 and above when severe or
uncontrolled associated diseases are present. The two main
surgical options are restrictive (reduced calorie intake) and
malabsorptive (reduced nutrient absorption) interventions. In
2005, the European Association for Endoscopic Surgery [13]
recommended five surgical options to treat morbid obesity:
(1) laparoscopic Roux-en-Y gastric bypass, LRYGB (2) lapa-
roscopic adjustable gastric banding (3) vertical banded gast-
roplasty, VBG 4) biliopancreatic diversion with duodenal
switch (5) laparoscopic gastric sleeve resection (LGSR), see
on figures 2 and 3. Vertical banded gastroplasty was a fre-
quent weight loss intervention in the 1990s but has now lost
its significance in bariatric surgery due to late complications,
unsatisfactory quality of life and weight gain.

The laparoscopic Roux-en-Y gastric bypass (LRYGB) and
the laparoscopic sleeve gastrectomy (LSG) are the most
commonly used surgeries, and have developed in Hungary
within the private healthcare services. 

SURGICAL EXPERIENCES IN HUNGARY

Since the efficacy and maintenance of effect of conser-
vative treatment is limited, there is an increasing need for
bariatric surgical interventions in our country. These proce-
dures have been used for several years in some institutions
as out of pocket financed services, mainly laparoscopic gast-
ric bypass and laparoscopic sleeve resection. At the Vesz -
prém County Hospital between February 2010 and Septem -
ber 2016, 514 laparoscopic Roux-en-Y gastric bypass sur-
gery and 54 laparoscopic sleeve gastrectomies were perfor-
med. From these cases, randomly selected data of 40 pati-
ents with gastric bypass surgery and 15 sleeve resections
were analysed. Based on their experience, both surgical
interventions can be performed at with relatively low compli-
cation rates and are effective in the long run both in weight
loss and in the improvement of co-morbidities [14].

INSTITUTIONAL NETWORK OF IMPLEMENTATION

Bariatric surgeries are only to be performed by a specia-
list, in a centre where the perioperative pathway is planned
and optimized in detail. Postoperative care of patients is also
a complex task, managed by a multi-disciplinary team (obe-
sity specialist, internal medicine specialist, cardiologist, dia-
betologist, rheumatologist, dietician, physiotherapist, psycho-
logist) [14]. Follow-up is at least as important as surgery itself,
since vitamin deficiency states may occur – life-long follow-
up is recommended. Procedures should be conducted by a
multidisciplinary team, and obesity management centres
(bariatric centres) should have adequate qualified staff and
appropriate equipment. 

In order to assess the impact of a range of possible inc-
reases in procedural numbers, an expert assessment of exis-
ting Hungarian epidemiological data was undertaken. The
number of surgical centres with NHIF funding, and the asso-

Figure 2. 
Structure of the stomach after
Roux-en-Y Gastric Bypass

Figure 3. 
Structure of the stomach
after Laparoscopic Sleeve
Gastrectomy
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ciate number of cases is shown by 3 scenarios in tables 1
and 2.

A conservative approach was used to estimate the size
of the potential patient population in Hungary. It was assumed
that of the nearly 250,000 patients with severe obesity, only
10% are indicated to surgery, and surgery is performed on
5% annually (1233 cases). If the appropriate financing back -
ground, necessary diagnoses codes and fees were imple-
mented by the end of 2018, the estimated annual number in
scenario B could be reached by 2023. The starting number
is 20% of the average annual surgical number to be reached
in year 5 of the program (244 cases per year), with a mode-
rate upward trend of 5 years. The number of surgical centres
starts from 3 in 2019, followed by a gradual annual increase
until the end of the 5 year period (8 centres).

CHALLENGES AND OPPORTUNITIES OF FUNDING

In order to improve equal access to healthcare and to
reduce healthcare costs, we propose the construction and
implementation of two new DRGs (with and without compli-
cations), to facilitate the public funding of LRYGB and LSG).
The two surgical types have a different cost structure, caused
primarily by deviation within the disposable high-value devi-
ces used or the average duration of the operation. The dist-
ribution of cost-per-acquisition is illustrated by the  pie charts
of figure 4 and 5:

The cost and proportion of total costs of disposable devi-
ces is very high (73-76%) based on real hospital controlling
data, which plays an important role in determining the NHIF
funding proposal. Subsequently, as a result of sectorial wage
increases, the increase in the size and proportion of medical
and professional wage costs might be expected, while as a
result of the larger number of surgeries, the price of dispo-
sable assets can also be reached through public purchasing

discounts. The two surgical types were taken into account in
the calculation of the average cost of 70-30%, as a weighted
average the cost of a surgery came to HUF 1.48 million. For
the two surgical procedures, we recommend two new ICPM
(OENO) codes for inclusion and two new DRGs. To deter-
mine the value of the new DRGs we need cost calculations
that can be built on a case-by-case basis. Disposable devices
required for the procedures would be financed within the fra-
mework of "Devices subject to specific financing" of NHIF.
Disposable devices require HUF 1.21 million as financing by
cases for gastric bypass surgery and HUF 0.89 million for
gastric sleeve surgery based on list prices and hospital cont-
rolling data.

Based on these, the new code would be 06P 277 for DRG
(laparoscopic metabolic surgeries for obesity). The cost of
disposable devices was deducted from the total cost of the
two procedures. We then took the weighted average of these
two costs in the proportion of the performed surgeries (70-
30%) and distributed with the officially published 198,000
HUF base fee by the NHIF, resulting in a DRG weight number
of 1.86548. The other new code 06P 277 for DRG (laparos-
copic metabolic surgery for obesity with a complication) is
needed because there are perioperative or postoperative
complications in about 2-5% of the cases. The greatest sur-
gical risk is anastomosis insufficiency due to bleeding and
intestinal tract anomalies. For calculating the cost of a comp-
licated surgical procedure, “289B Gastrointestinal bleeding”

Table 1. 
Number of cases (expert estimation based on Hungarian epidemio-
logy data) 

Table 2. 
Number of centers (expert estimation based on Hungarian epidemi-
ology data) 

Figure 4. 
Cost structure of LRYGB (Veszprém County Hospital Controlling
data)

Figure 5. 
Cost structure of LGSR, (Veszprém County Hospital Controlling
data)
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and “297L Esophagitis, gastroenteritis, and different gastro-
intestinal disorders over 18 years” (weight 0.48940) were
used. This was added to the weight of DRG with complica -
tions, resulted the weight number of 2.35488.

SUMMARY

Due to the steady increase in the prevalence of obesity,
it is necessary to use and publicly fund effective surgical pro-
cedures, in addition to ongoing investment in preventative
policies and non-surgical therapeutic options.  Obesity, in
addition to the deterioration in the quality of life, carries a
number of significant health risks, including an increased risk
of T2DM, heart disease, hypertension, thrombosis and
stroke. Based on international literature and our cost-effecti-

veness analysis, bariatric surgery is less costly and provides
greater health benefits than conservative therapies in the
medium and long term.  Surgical procedures lead to positive
health benefits with a relatively low risk, both in terms of
weight loss and remission or improvement of associated di -
seases. In our country, these procedures have been applied
for a number of years in out of pocket financed healthcare –
most notably laparoscopic gastric bypass and laparoscopic
sleeve gastrectomy. In this article, we have highlighted the
importance of public funding for these procedures, and pro-
posed a funding method. We recommend the design of two
restrictedly used DRGs (one normal and one complicated
one). For the high cost of high-value disposable devices, we
consider the importance to provide case-based funding for
these devices in entitlement centres.

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