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Introduction
The global epidemic of obesity contin-
ues to escalate despite the substantial 
rise in medical, governmental and pub-
lic awareness of weight gain. Obesity is 
a multifactorial disorder of behaviour, 
genetics and environment. Many obese 
individuals suffer from several comor-
bidities, including type 2 diabetes mel-
litus, cardiovascular disease and cancer. 
Recently, the World Health Organization 
predicted that the global population in 
2015 will comprise approximately 2.3 
billion overweight adults and more than 
700 million obese adults.1 The UK gov-
ernment predicts that according to cur-
rent trends, 60% of all males and half 
of all females will be obese by 2050.2 As 
a result, the treatment of an expanding 
obese population carries a heavy burden 
on healthcare resources aimed at weight 
loss therapies, but also the associated 
comorbidities that also require addi-
tional costs.

Although a fundamental need for dis-
ease prevention is universally acknowl-
edged, the increased prevalence of obesity 
now mandates the widespread applica-
tion of disease treatments and interven-
tions. Numerous medical treatments 
have been developed to promote weight 
loss although the majority have not dem-
onstrated long term efficacy or safety, 
particularly for the morbidly obese popu-
lation.3 Surgical strategies for weight loss 
have been in place for over half a century 
and are being considered with increased 
favour due to consistent success in pro-
viding sustained weight loss for the com-
plex morbidly obese population. These 
operations that were initially titled as 
bariatric surgery have also demonstrated 
considerable benefits to cardiovascular 
outcomes, cancer risk and the systemic 
metabolism such that they can resolve 
type 2 diabetes mellitus in approximately 

75% of morbidly obese patients so that 
now they are also termed as metabolic 
procedures.4–7 As a result, national and 
international healthcare associations such 
as the UK’s National Institute for Health 
and Clinical Excellence (NICE), National 
Institutes of Health in the USA and the 
International Federation for the Surgery 
of Obesity advise surgery for patients 
with a body mass index (BMI) greater 
than 40 kg/m2, or a BMI >35 kg/m2 in 
addition to an associated comorbidity 
such as diabetes or hypertension which 
could be improved by weight loss.8 These 
international guidelines are continually 
reassessed to consider increasing evidence 
relating to performing these operations at 
lower weight categories,9 aimed at treat-
ing metabolic dysfunction in addition to 
excess weight. Currently, NICE also stipu-
lates that: (1) all appropriate non-surgical 
measures have been tried but have failed 
to achieve or maintain adequate, clini-
cally beneficial weight loss for at least 6 
months; (2) the person has been receiving 
or will receive intensive management in a 
specialist obesity service; (3) the person is 
generally fit for anaesthesia and surgery; 
(4) the person commits to the need for 
long term follow-up; and (5) bariatric 
surgery is also recommended as a firstline 
option (instead of lifestyle interventions 
or drug treatment) for adults with a BMI 
of >50 kg/m2 in whom surgical interven-
tion is considered appropriate.8

Annually, over 344 000 procedures 
are performed worldwide: 220 000 of 
these take place in the USA/Canada and 
6000 are performed in the UK, with over 
90% being performed laparoscopical-
ly.10 Of the multitude of surgical opera-
tions available, three are most widely 
accepted by the majority of bariatric/
metabolic surgeons. These include: (1) 
Roux-en-Y gastric bypass; (2) adjustable 
gastric band; and (3) sleeve gastrectomy 
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the current climate of rigorous financial accountability 
and societal responsibility.

The fi nancial cost of obesity
The cost of obesity can be evaluated through its direct 
and indirect effects on expenditure (figure 1). Direct 
costs include those of disease prevention, assessment, 
diagnosis and treatment. These include the cost of 
treating comorbidities such as diabetes, heart disease, 
hypertension, metabolic syndrome, sleep apnoea, 
cancer and joint degeneration. Indirect costs include 
lower economic output as a result of early mortal-
ity, decreased employment prospects and decreased 
time at work (due to illness). Furthermore, there are 
the added indirect expenses of larger public seating, 
reinforced wheelchairs and hospital beds, and even 
broader airplane seats.

In the UK, the direct costs of obesity have been 
estimated at £4.3 billion2 compared with £2.6 billion 
calculated from 1998 at the National Audit Office. 
The broader costs across 15 European Union (EU) 

(a newer operation that can be performed as a stan-
dalone procedure or combined simultaneously, or 
prior to, a duodenal switch procedure). Each pro-
cedure offers distinctive effects on the resolution of 
obesity but also carries healthcare costs that reflect 
both the expected operative expenses on obese 
patients (with their unique geometry and increased 
thrombotic risk) and also the long term follow-up 
of these cases. Although some units report a 1 year 
mortality of 4.6%,11 a meta-analysis of 361 studies 
on 85 048 patients undergoing a wide spectrum of 
bariatric procedures revealed a perioperative (≤30 
days) mortality of 0.28% and a 2 year postoperative 
mortality of 0.35%,12 which is further corroborated 
by a recent multicentre prospective study focusing 
on the perioperative safety of bariatric surgery.13

It has recently been demonstrated that only 2.5–33% 
of patients eligible for surgery receive bariatric proce-
dures.2 The question therefore arises whether health-
care providers such as the National Health Service or 
private insurers can afford such a treatment strategy in 

Figure 1 The cost of obesity.

05_flgastro2618.indd   8305_flgastro2618.indd   83 3/1/2011   2:12:47 PM3/1/2011   2:12:47 PM



OPINION

84 Frontline Gastroenterology 2011;2:82–89. doi:10.1136/fg.2010.002618

expertise and subsequent practice investment.19 This 
is one example of financial expense in a private bari-
atric service and does not take into account variation 
of operations or clinical practice. For example, the 
gastric bypass procedure is considered more inva-
sive than an adjustable gastric band in view of the 
requirement for operative enterotomies and anas-
tomoses. Conversely, however, the gastric band has 
been demonstrated as more expensive in view of the 
larger number of necessary postoperative follow-ups 
to adjust band tightness.20

In the UK, funding bodies (the outgoing primary 
care trusts and likely the forthcoming NHS commis-
sioning board and General Practice Consortia) pay 
for each patient to undergo surgery. Although they 
adhere to NICE guidelines, in view of funding con-
siderations, they focus on more stringent criteria such 
as NORCOM (North Derbyshire County primary care 
trusts, South Yorkshire and Bassetlaw Commissioning 
Consortium), often only supporting surgery if the 
BMI is >45 with comorbidities, or >50 alone. The 
overall treatment cost paid to each hospital trust is 
approximately £5000–£10 000. The operative costs 
in the USA and UK have decreased by approximately 
25%.10 21 This may have resulted from a switch in 
open operative practice towards laparoscopic surgery 
so that there are lower overall hospital costs (through 
decreased patient stay and complications) although 
the cost of disposable instruments is now conversely 
higher than open surgery. There is also a significant 
variation in disposable costs between different laparo-
scopic techniques.

Several studies have listed the cost comparisons of 
performing bariatric surgery versus the cost of treating 
patients medically (table 1). Although many of these 
studies were cohort studies without randomisation, 
the majority demonstrate a clear trend in decreasing 
the direct costs of clinical utilisation and medication 
expenditure. The financial recuperation of the initial 
payment for surgery would occur within 1–4 years in 
health systems within the USA, Canada and the UK. 
After this time, both the cumulative cost and annual 
cost of postsurgical patients is lower than the treatment 
costs for controls. One economic model predicted that 
if 25% of eligible UK patients were to undergo bari-
atric surgery, then the national cost saving could be as 
high as £1295 million. The studies assessing a surgical 
reversal of indirect costs of obesity such as a decrease 
in sick days and increased working potential did not 
universally demonstrate a significant improvement 
in costs but offered a positive trend in employment 
related attributes.

Cost effectiveness of bariatric surgery
The analysis of pure financial cost advantage in rela-
tion to patient outcome does not always reflect the 
goal of healthcare strategies, which are ultimately 

states have been calculated at £28 billion,14 and for 
25 EU states as £34 billion per year. The addition of 
overweight individuals to this calculation results in 
an overall cost of £68 billion pounds in the EU as a 
result of both the obese and overweight population.15 
In the USA, the direct healthcare costs of obesity have 
been quoted as approximately £48 billion (US$75 bil-
lion) based on the 1998 Medical Expenditure Panel 
Survey model. This cost focused on the direct costs 
of obesity and is considered an underestimate as it 
does not include the indirect cost of obesity or the 
overheads associated with the pre-obese overweight 
population.16

It has been estimated that the direct cost of obesity 
can be as high as 2.6% of all healthcare costs in the 
EU17 (and up to 7% worldwide),18 corresponding to 
0.9% of total gross domestic product in the EU and 
up to 1.2–1.4% of total gross domestic product in the 
USA.17

The direct costs of obesity represent the ‘tip of the 
iceberg’ as the indirect costs of obesity also carry a 
considerable burden. In England alone, the National 
Audit Office has estimated that national obesity has 
resulted in 18 million sick days and 31 000 deaths 
each year. This corresponds to approximately 40 000 
lost years of working life associated with a decreased 
lifespan of approximately 9 years in the obese 
population.14

Direct and indirect costs of bariatric surgery
Offering patients bariatric surgery requires the estab-
lishment of specialist bariatric centres with inhouse 
multidisciplinary expertise. This includes metabolic 
physicians, gastroenterologists, endocrinologists and 
radiologists with an interest in obesity, dieticians, psy-
chiatrists and psychologists, respiratory physicians 
with an interest in sleep apnoea, specialist nurses, bari-
atric surgeons and anaesthetists. These tertiary clinical 
units integrate services with primary and secondary 
care to achieve a cohesive treatment system for obese 
patients.

Many of the clinical facilities for bariatric patients 
can be offered through established hospital facilities 
and protocols; however, obese patients have some 
unique needs that can incur extra healthcare costs. 
These include specialist equipment such as longer 
operating instruments, and large hospital and operat-
ing beds. Furthermore, there are the added costs of 
potential reoperations and revisional surgery (includ-
ing the problems of surgery for loose skin).

Different health systems have different costing 
pathways. The start-up costs for setting up a hypo-
thetical bariatric practice in the US utilising Medicare 
reimbursement for 300 cases has been quoted to be 
as much as £285 000 ($444 592). The total reim-
bursement for such a practice would be £330 500 
($516 158), resulting in £45 500 pay for surgical 
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consider QoL in their methodology. The outcome 
of a cost utility analysis is measured in terms of cost 
per quality adjusted life year (QALY). Traditionally, 
there has been a general consensus that the decisions 
to accept treatment modalities depend on whether 
the intervention offers a threshold of £20 000–
£30 000/QALY36 (or $50 000 in the USA). Several 

aimed to preserve and improve the quality of life 
(QoL). There is now increasing evidence that bari-
atric surgery offers profound benefits not only to 
patient outcomes, but also QoL.34 35 Economic tech-
niques that assess cost value in terms of particular 
outcomes are known as cost effectiveness analyses. 
A subgroup of these known as cost utility analyses 

Table 1 Cost comparison of patients undergoing bariatric procedures compared with controls

Author/year/country/
type of cost

Procedure Economic 
data

No of surgical 
subjects

No of control 
subjects

Time 
period 
(years)

Cost comparison (surgical 
patients vs controls)

Näslund22 1991, Sweden 
(indirect cost)

RYGB, AGB, 
VBG

Questionnaire 
data

79 54 5 Higher employment, more working 
hours, fewer sick days and a higher 
income. Less medical care and higher 
quality of life

Martin23 1995, USA (direct 
cost)

RYGB Cost per pound 
(lb) of weight 
loss analysis

201 161 (very low 
calorie diet)

6 £500/lb vs £1000/lb

Narbro24 1999, Sweden 
(indirect cost) SOS Study

RYGB, AGB, 
VBG

Sick leave 
and disability 
pension 
analysis

369 371 4 Days of sickness tended to be lower in 
the surgical group (p=0.07)

Narbro25 2002, Sweden 
(direct cost) SOS Study

RYGB, AGB, 
VBG

Medication 
cost 
comparison

510 455 6 £80 vs £66 combined medication cost 
for diseases (per year). Although the 
relative drop in medication costs for the 
surgical candidates was much larger 
than controls.

Agren26 2002, Sweden 
(direct cost) SOS Study

RYGB, AGB, 
VBG

Cost 
comparison

481 481 6 There were no signifi cant differences 
between the groups in number of 
hospital days or hospitalisation costs.

Agren27 2002, Sweden 
(direct cost) SOS Study

RYGB, AGB, 
VBG

Medication 
cost 
comparison

279 (≥15% 
weight loss)

410 (<5% 
weight loss)

6 £42 vs £87 combined medication cost 
for diabetes and cardiovascular disease 
(per year).

Gallagher28 2003, USA 
(direct cost)

RYGB Cost 
comparison

25 25 preoperative 
patients

1 £1800 vs £7000 (per year)

Sampalis29 2004, Canada 
(direct cost)

RYGB, VBG Insurance 
utilisation costs

1035 5746 5 £12 vs £15.6 million per 1000 patients 
(cumulative)

Cost recovery from surgery at 3.5 years

Cremieux30 2008, USA 
(direct cost)

RYGB, AGB, 
VBG

Insurance 
utilisation costs

3651 3651 4 Cost recovery from surgery at 2–4 years

Makary31 2010, USA 
(direct cost)

RYGB, AGB, 
VBG, BPD

Insurance 
utilisation costs 
for diabetic 
medications

2235 (type 2 
diabetic patients)

2235 (type 2 
diabetic patients) 
preoperative 
patients

3 £2800 vs £4100 (per year).

Klein32 2010, USA (direct 
cost)

RYGB, AGB, 
VBG

Insurance 
utilisation costs

808 (type 2 
diabetic patients)

808 (type 2 
diabetic patients)

3 Cost recovery from surgery at 2.16 years

Offi ce of Health 
Economics2 2010, UK 
(direct cost)

RYGB, AGB, 
SG

Economic 
model

Estimated 
11 000–140 000 
eligible for 
surgery

Estimated 
11 000–140 000 
(not receiving 
surgery)

3 If 5% undergo surgery: saving for fi rst 3 
years = £382 million

If 25% undergo surgery: saving for fi rst 
3 years = £1295 million

Cost recovery from surgery at 1 year

Finkelstein33 2011, USA 
(direct cost)

AGB Insurance 
utilisation costs

>7000 >7000 4 £12 500 cost in the 90 days before and 
after the procedure

Cost recovery from surgery at just >2 
years (diabetics)

Cost recovery from surgery at 4 years 
(non-diabetics)

All costs converted to UK pounds in January 2011.
AGB, adjustable gastric banding; RYGB, Roux-en-Y gastric bypass; VBG, vertical banded gastroplasty.
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range for national costs per QALY although the 
majority of bariatric economic models already offer 
a cost utility well within nationally agreed guide-
lines.37 Although surgery offers a consistent cost 

studies using deterministic decision models have pro-
vided evidence that bariatric operations offer a cost 
per QALYS of between £2000 and £22 500 (table 
2). There have been calls to increase the threshold 

Table 2 Economic analysis of bariatric procedures

Author/year/country Procedure Economic data No of 
surgical 
subjects

No of 
control 
subjects

Time 
period 
(years)

Cost utility (cost per QALY)

Van Gemert40 1999, 
The Netherlands

VBG Direct treatment costs 21 21 2 £3000 per QALY

Craig and Tseng41 2002, 
USA

RYGB Deterministic decision model 
based on healthcare cost

NA NA NA £3200–£10 200 per QALY (Women), 
£6500–£22 500 per QALY (Men)

Clegg42 43 2003, UK RYGB, AGB, 
VBG, BPD

Deterministic decision model 
based on healthcare cost

NA NA NA £11 000 per QALY

Jensen44 2004, USA RYGB Deterministic decision model 
based on healthcare cost

NA NA NA £4500 per QALY

Salem45 2008, USA RYGB, AGB Deterministic decision model 
based on healthcare cost

NA NA Lifetime Overall <£16 000 per QALY

£5600 AGB vs £9200 RYGB per 
QALY (women), £7300 AGB vs 
£11 600 RYGB per QALY (men)

Ikramuddin46 2009, USA RYGB Stochastic decision model 
CORE Diabetes Model using 
Monte Carlo simulation

204 204 35 £13 800 per QALY

£76 500 per QALY over short term 
(10 years)

Picot47 2009, UK RYGB, AGB, 
VBG, BPD

Deterministic decision model 
based on healthcare cost

NA NA 20 £2000 to £4000 per QALY

Campbell48 2010, USA 
(data based on European 
cohort)

RYGB, AGB Stochastic decision model 
(Markov) based on healthcare 
cost

51 51 5 Overall <£16 000 per QALY

£3380 per QALY AGB vs £3500 per 
QALY RYGB

All costs converted to UK pounds in January 2011.
AGB, adjustable gastric banding; BPD, biliopancreatic diversion; NA, not available; QALY, quality adjusted life year; RYGB, Roux-en-Y Gastric Bypass; VBG, vertical banded 
gastroplasty.

Figure 2 Hypothetical projection of the cost–benefi t of bariatric surgery to UK society over 20 years.

05_flgastro2618.indd   8605_flgastro2618.indd   86 3/1/2011   2:12:48 PM3/1/2011   2:12:48 PM



Frontline Gastroenterology 2011;2:82–89. doi:10.1136/fg.2010.002618

OPINION

87

well designed multicentre randomised control tri-
als. Future studies should also incorporate high pre-
cision cost–benefit analyses to equip policy makers 
and clinicians with advanced decision making guid-
ance that should increasingly incorporate patient 
focused outcomes such as patient reported outcome 
measures. The future for the management of obesity 
will continually require a strong preventive element; 
nevertheless, bariatric surgery can increasingly offer 
successful disease resolution and cost–benefit for an 
increasing proportion of obese, overweight and met-
abolically disordered patients. This will most likely 
increase in view of the continual evolution of opera-
tive techniques that currently include single incision 
laparoscopic surgery, endoscopic bypass procedures 
(such as the EndoBarrier system), transoral gastro-
plasty (such as the TOGA System) and the newer 
intragastric balloons. The cost effectiveness of bari-
atric surgery can result in an increased number of 
cases with commensurate cost savings (figure 2). 
The length of time for which bariatric procedures 
can be favoured will however depend on our abil-
ity to develop safer, cheaper and more efficacious 
antiobesity alternatives.
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