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Appendix 5  

Data extraction tables: surgery versus 
non-surgical interventions
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Appendix 6 

Data extraction tables: gastric bypass 
versus vertical banded gastroplasty 

(versus gastric banding)
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Appendix 7 

Data extraction tables: gastric bypass 
(non-banded) versus banded gastric bypass
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Appendix 8 

Data extraction tables: laparoscopic 
gastric bypass versus laparoscopic 

adjustable gastric banding
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Appendix 9 

Data extraction tables: laparoscopic 
Roux-en-Y gastric bypass versus 
laparoscopic sleeve gastrectomy
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Appendix 10 

Data extraction tables: vertical banded 
gastroplasty versus adjustable gastric banding
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Appendix 11 

Data extraction tables: laparoscopic 
adjustable gastric banding versus 

laparoscopic isolated sleeve gastrectomy
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Appendix 12 

Data extraction tables: open versus 
laparoscopic gastric bypass
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Data extraction tables: open versus 
laparoscopic vertical banded gastroplasty
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Data extraction tables: open versus 
laparoscopic adjustable silicone gastric banding
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Appendix 15 

Data extraction tables: systematic 
review of cost-effectiveness studies

Reference
Ackroyd, R. Mouiel, J. Chevallier J.-M. Daoud F.138

Cost-effectiveness and budget impact of obesity surgery in patients with Type 2 diabetes in three European countries

Study characteristics

Research question
What are the stated objectives of the evaluation?

To establish a payer-perspective cost-effectiveness and budget impact model of adjustable gastric banding (AGB) and gastric 
bypass (GBP) versus conventional treatment (CT) in patients with BMI ≥ 35 kg/m2 and Type 2 diabetes (T2DM) in Germany, 
UK and France.

Study population
What definition was used for obesity? 

BMI ≥ 35 kg/m2, i.e. eligibility for bariatric surgery

What are the characteristics of the baseline cohort for the evaluation?

Age Not reported

Sex Not reported

Race (if appropriate) Not reported

Comorbidities Type 2 diabetes

Other characteristics The population in the cost-effectiveness analysis consists of obese T2DM patients who 
failed at least one previous year of well-conducted medical treatment (not elaborated)

Interventions and comparators
What number of interventions/strategies were included?

Two

Was a no treatment/supportive care strategy included?

Yes – the conventional treatment (CT) although no single standard was identified across the countries. Therefore CT was 
identified as either ‘annual follow-up watchful waiting’ or ‘continuation of the second year of a medically guided dieting’. In 
the latter case it was assumed to take place for the first year followed by conventional treatment of T2DM and no weight-
reducing interventions over the remaining 4 years assumed in an economic evaluation.

Describe interventions/strategies

Intervention/strategy 1:
adjustable gastric banding (AGB)
Intervention/strategy 2:
[laparoscopic] gastric bypass (GBP)
Pair-wise comparisons were performed, i.e. AGB versus CT and GBP versus CT; AGB was not compared to GBP in cost-
effectiveness analysis.



Appendix 15

316

Analytical perspective
What is the perspective adopted for the evaluation [health service, health and personal social services, third party payer, 
societal (i.e. including costs borne by individuals and lost productivity)]?

The payers’ perspective 
(in case of the UK this is the National Health Service)

Study type
Cost-effectiveness/cost–utility/cost–benefit analysis?

CEA (incremental cost per BMI × year; incremental cost per T2DM-free year)
CUA (Incremental cost per QALY)

Institutional setting
Where is/are the intervention(s) being evaluated usually provided?

Not indicated, but presumably hospitals for AGB and GBP and predominately ambulatory care for CT

Country/currency
Has a country setting been provided for the evaluation? In what currency are the costs expressed and does the publication 
give the base year to which those costs relate?

Currency is a 2005 euro (€) in the case of Germany and France and a 2005 British Pound (£) in surgical interventions. The 
cost of comparator treatment is expressed in 1998 prices (according to the source – CODE-2 data) 

Data sources
Effectiveness
Were the effectiveness data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single study

A review/synthesis or combination of 
previous studies

✓ It does not seem that a systematic review was undertaken, clinical 
data were obtained from the HTA reports (Clegg, 2002, NICE 
guidelines) and their analogues in EU countries. These data were 
complemented by the search in June 2005 of PubMed for the RCT 
and non-comparative prospective series of consecutive surgery 
patients that were published after the HTA reports. For AGB the 
data on BMI reduction and T2DM prevalence (and the rates of 
complications though these are not effectiveness outcomes) were 
taken from 13 publications (ref 46–58 in Ackroyd et al.138). 
For GBP the data on BMI reduction and T2DM prevalence 
were extracted from (ref 59–69 in Ackroyd et al.138) the rate of 
complications from one systematic literature review (24) and a single 
cohort study of 400 patients (70).
Effectiveness of the comparator CT in terms of BMI and T2DM over 
3 years was taken from the Swedish HTA systematic review (2002) 
and the US Clinical guidelines (1998) (ref 23, 25 in Ackroyd et al.138) 
and extrapolated for years 4 and 5.

Expert opinion ✓ In particular in estimating the frequency of complications, where 
experts opinion took priority over the published data (p. 1489)

Give the definitions of treatment effect used in the evaluation 

In each year over the period of 5 years (the time interval used in cost-effectiveness analysis) the outcome is defined as 
a change in BMI from the baseline multiplied by 1 year. This is called annual marginal effectiveness and expressed in kg/
m2 × year. The aggregate outcome is a cumulative reduction in BMI over the specified period (e.g. 5 years). 
In each year over the period of 5 years the effectiveness with respect to the T2DM status is assessed in an incremental change 
in proportion of patients free of T2DM from the baseline. This is called an ‘annual marginal T2DM-free year gained at a 
particular year’. The average cumulative T2DM-free years are calculated by aggregating T2DM-free years over the specified 
period (e.g. 5 years).
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Give the size of treatment effect used in the evaluation

The authors did not elaborate on the clinical meaning of the reduction in BMI which varied across the 
interventions

include values used for subgroups (if applicable). Indicate the source for individual treatment effects (if appropriate)

Intervention costs 
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single (observational) study

A review/synthesis or combination of 
previous studies

✓ Some cost inputs were taken from the literature, e.g. annual cost of 
diabetes treatment (Jonsson, 2002)159. The complete list of references 
was not provided.

Expert opinion ✓ Resource use for (alternative interventions?) in natural units was 
obtained from the literature (no references were provided). Clinicians 
were asked to provide their opinion on the plausibility of the amount 
of resources (lowest in the range, average, highest number)

List the direct intervention costs used in the evaluation – include resource estimates (and sources for these estimates, if 
appropriate) as well as sources for unit costs used

Resource category Type of resources Unit cost estimate
(UK data)

Source

Intervention costs 
(laparoscopic GBP and 
AGB)

It seems that for each type of 
surgical intervention the range 
of resource items was identified, 
checked with experts and multiplied 
by the corresponding unit costs

Not reported in detail Not elaborated
‘Ranges and unit costs 
were collected using 
applicable national tariffs, 
registries, publications 
and interviews when 
no other source was 
available’ (p. 1489).
Usual resource use for 
initial admission was 
confirmed by two NHS 
hospitals (p. 1492)
See tables 6–8 in 
Ackroyd et al.138

In Germany and France 
the DRG-type tariffs 
were used to estimate 
the cost of initial 
admission

In UK the costs of initial admission 
was based on ‘micro-costing’ 
(p. 1491) and seems to include:

AGB GBP

aggregated cost of preoperative 
assessment

£610 £610

hospital staff costs (surgeons, 
physicians, nurses, nutritionists)

Not indicated

implants £1175 £2591

imaging and laboratory tests Not indicated

operating room overheads (in 
proportion to hours);

£492 
hours = 1.9

£186.71 
hours = 3.84

postsurgical recovery room [per 
diem × length of stay (LOS)]

£241, 
LOS = 5

£235, 
LOS = 4.88

[other?] consultations Not indicated

average annual cost of follow-up £439 £312

£492 £186.71
hours=1.9 hours=3.84
£241 £235
LOS=5 LOS=4.88
Not indicated
£439 £312
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Comparator conventional treatment (1999 prices)

Cost of treating T2DM 
applies to all patients in the 
comparator and patients from 
intervention groups who did 
not achieve a remission

First year CODE-2 survey published 
in Jonsson159

Original estimates are 
reported in euros
Conversion rate is not 
reported but it seems to 
be £1 = 1.54 €

GP consultations n = 4 £14

District nurse consultations n = 2 £20.50

Practice nurse consultations n = 2 £5.50

Dietician consultations n = 2 £23

Laboratory assessments £150

Food substitutes n = 56 £1

Ambulatory care £543

Anti-diabetic drugs £44

Other drugs £337

Hospital care £500

The cost of years 2–5 does not include district 
nurse and practice nurse consultations, food 
substitutes or dietitian consultations 

Other direct costs 
(Cost of postsurgical complications)
Were the cost data derived from: 

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single (observational) study

A review/synthesis or combination of 
previous studies

✓ The ranges and averages reported in the literature (no references 
were provided) served as a reference base.

Expert opinion ✓ Authors’ expert opinion was used instead when published data 
appeared obsolete.

List the costs used in the evaluation – if quantities of resource use are reported separately from cost values, show sources for 
the resource estimates as well as sources for unit costs used.

Cost of complications (not clear whether the resource items were collected by the type of complication, specific to each 
intervention, and then aggregated as a weighted sum where weights are the frequency of each complication Tables 3–4. 
Alternatively average cost across all complication was attributed to each intervention in some way)

Tables 6, 7 AGB GBP

Preoperative assessment £610 £610

Initial hospital admission for surgery £3314.80 £4455.64

Annual follow-up £439 £312

indicate the source for individual cost values (if appropriate)

Indirect costs 
(costs due to lost productivity, unpaid inputs to patient care)
Were indirect costs included:

Not applicable
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Describe how indirect costs were estimated (e.g. how days of lost productivity were estimated and how those days were 
valued)

Not applicable

indicate the source for individual cost values (if appropriate)

Health state valuations/utilities (if study uses quality of life adjustments to outcomes)
Were the utility data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

The EQ-5D utility estimates were 
derived from a database of 13,547 
individuals according to their BMI and 
T2DM status.

✓ The methods for deriving utility estimates were not clearly described. 
The source of the estimates is empirical data from the Health 
Outcomes Data Repository. HODaR Cardiff Research Consortium. 
www.crc-limited.co.uk

A review/synthesis or combination of 
previous studies

Expert opinion

List the utility values used in the evaluation

Although the methods for deriving utility estimates were not clearly explained, it seems that initially the utility weights for 
T2DM and non-T2DM subgroups were estimated from two separate regression equations derived from the empirical data 
(HODaR). 
for T2DM: u = – 0.0108 BMI + 0.8654
for non-T2DM: u = – 0.0128 BMI + 1.0254
The authors reasonably assumed that there might not be a statistically significant difference in the estimates of regression 
coefficients (slope) between T2DM and non-T2DM subgroups. Therefore alternative (not specified) regression equations 
were used to estimate utility values in both subgroups. It seems that the modified regression equations for T2DM and non-
T2DM subgroups have different constant terms (from the original regression equations) but the same slope, equal to the 
weighted average of the slopes in regression equations for two separate subgroups.

indicate the source for individual utility values (if appropriate)

Modelling
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete event simulation)

The authors used a ‘deterministic linear algorithm’ which can be interpreted as a simple decision analytic model.
The cumulative outcomes with respect to BMI and T2DM over the 5-year period were obtained by multiplying the probability 
of reduction in BMI from the baseline and reduction in% of patients with T2DM from the baseline (100% of patients with 
T2DM) in each year and aggregating across the time interval. It was assumed that the probability of obtaining a particular value 
of the outcome in each year was independent of the value of this or another outcome in the previous year (i.e. the implicit 
assumption is that the BMI reduction occurs independently of the T2DM status). No discounting was used with respect to 
these outcomes. 
The outcome expressed in QALYs was obtained by combining separate utility estimates in proportion to T2DM and non-
T2DM prevalence and according to the BMI reduction observed in any particular year and aggregating the calculated values 
over the 5 year period.
The cost was calculated by combining the resources (multiplied by the corresponding unit prices) used in any particular year 
over the 5-year period. The 3.5% discounting rate was used.

Was this a newly developed model or was it adapted from a previously reported model? If an adaptation, give the source of 
the original.

The authors are aware of the more advanced modelling techniques but stated that ‘deterministic models prove reasonably 
accurate and more intuitive for stakeholders’ (p. 1496)
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What was the purpose of the model (i.e. why was a model required in this evaluation)?

How do the surgery and continued conventional treatment compare in terms of outcomes, costs and value for money in 
patients in whom conventional treatment has already been proven to fail (p. 1496)

What are the main components of the model (e.g. health states within a Markov model)? Are sources for assumptions over 
model structure (e.g. allowable transitions) reported – list them if reported.

The health state to which utility weights are applied is solely determined by the combination of BMI and the T2DM status. 
No other obesity related comorbidity was included. The postsurgery complications are not considered to be a differential 
clinical outcome in comparing different types of interventions therefore no corresponding health state was identified in the 
calculation. This is inconsistent with the differential accounting of the cost of complications associated with GBP and AGB. 
Also, an implicit assumption in cost-effectiveness calculations is that no patient dies over the 5-year period (i.e. a health state 
associated with ‘death’ was not included). 

Extract effectiveness data for [natural history/disease progression] model and show sources (refer to table 1 and table 5, 
p. 1492, p. 1494, sources are not clearly indicated)

Comparator   

Change from the baseline status: 
100%T2DM and BMI≥ 35 kg/m2 
prevalence 

Change in BMI Change in T2DM

Year 1 – 2.0 20%

Year 2 0 0%

Year 3 0 0%

Year 4 0 0%

Year 5 0 0%

AGB

Change from baseline status: T2DM and 
BMI ≥ 35 kg/m2 

Change in BMI (SD or range?) Change in T2DM prevalence

Year 1 – 9.2 (6.6–13.9) 64%

Year 2 – 11.2 (9.0–17.9) 45%

Year 3 – 12.3 (8.5–19.0) 56%

Year 4 – 14.9 (14.9–19.1) 50%

Year 5 – 13.2 (12.3–15.0) 50%

GBP

Change from baseline status: T2DM and 
BMI ≥ 35 kg/m2 

Change in BMI (SD or range?) Change in T2DM prevalence

Year 1 – 17.7 (13.0–20.0) 82%

Year 2 – 16.9 (13.0–18.0) 50%

Year 3 – 16.9 (13.0–18.0) 75%

Year 4 – 16.2 (10.0–18.0) 50%

Year 5 – 16.1 (8.0–18.0) 50%

What is the model time horizon? Duration of the cycle?

The time interval in cost-effectiveness analysis is 5 years. The authors stated that this time interval was recommended by 
Clegg et al. (2002).15
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What, if any, discount rates have been applied in the model? Same rate for costs and outcomes?

All costs and QALYs were discounted at a 3.5% annual rate. The BMI × year and T2DM-free years were not discounted. It is 
not clear whether discounted or undiscounted incremental cost was used in calculating cost-effectiveness ratios with respect 
to these outcomes.

Results/analysis
What measure(s) of benefit were reported in the evaluation?

BMI × year; T2DM-free year; QALY

Provide a summary of the clinical outcome/benefits estimated for each intervention/strategy assessed in the evaluation (UK 
data only. See table 10, p. 1496)

Over 5-year time interval
LAGB as compared to CT is associated with 
incremental undiscounted 57.8 kg/m2 × year;
incremental undiscounted 2.5 years free of T2DM
incremental discounted 1.0 QALY
LGBP as compared to CT is associated with 
incremental undiscounted 80.8 kg/m2 × year;
incremental undiscounted 2.6 years free of T2DM
incremental discounted 1.3 QALY

Provide a summary of the costs estimated for each intervention/strategy assessed in the evaluation (table 13, p. 1498)

Over the 5-year time interval
ABG as compared to CT is associated with 
incremental £1984 per patient
GBP as compared to CT is associated with 
incremental £2033 per patient
It is not clear whether the costs reported in table 13 were discounted or not as there is no correspondence with the 
discounted cumulative costs reported in tables 6–9.

Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-effectiveness ratios)? If so, provide 
a summary of the results.

The comparative performance of alternative treatment strategies was measured by the incremental cost-effectiveness ratio 
(ICER), defined as the incremental cost of a surgery, divided by the incremental outcome. (p. 1494)
AGB as compared to CT
ICER = £34.3 per kg/m2 year
ICER = £810 per T2DM-free year
ICER is equal to £1929 per QALY gained, costs and outcomes are discounted at 3.5%
GBP as compared to CT
ICER = £25.2 per kg/m2 year
ICER = £776 per T2DM-free year
ICER is equal to £1517 per QALY gained, costs and outcomes are discounted at 3.5%

Give results of any statistical analysis of the results of the evaluation.

None provided
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Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-way etc) or probabilistic).

The authors conducted analysis called ‘worst case scenario’. In this analysis the clinical effectiveness of AGB and GBP is said 
to be reduced by 20% with respect to both BMI reduction and T2DM prevalence in interventions and no temporary benefits 
from CT assumed in the first year. No change in cost estimate was assumed. The figures reported in table 14 (p. 1500) that 
were allegedly used in the sensitivity analysis do not seem to correspond to the 20% reduction in BMI and T2DM prevalence.
Because removal of the small benefits of CT assumed in the first year in the base-case scenario are unlikely to have a 
significant contribution to the change in the ICER estimated in the ‘worst-case scenario’, it may be considered as a two-way 
sensitivity analysis with respect to the outcome expressed in QALYs and one-way sensitivity analysis with respect to the ICER 
expressed in terms of BMI reduction and T2DM prevalence. 
UK data only
The ICER for AGB compared to CT changed from £1929 to £3251 per QALY and almost doubled with respect to T2DM-free 
years.
The ICER for GBP compared to CT changed from £1517 to £2599 per QALY and almost doubled with respect to T2DM-free 
years

What scenarios were tested in the sensitivity analysis? How do these relate to structural uncertainty (testing assumptions over 
model structure such as relationships between health states), methodological uncertainty (such as choices of discount rate 
or inclusion of indirect costs) or parameter uncertainty (assumptions over values of parameters in the model, such as costs, 
quality of life or disease progression rates)?

Assuming that patients in CT do not continue receiving any active medical treatment that they have failed in Year 1 can be 
considered an equivalent to scenario analysis. However, this was not conducted independently of the sensitivity analysis which 
varied the estimates of clinical effectiveness.

Give a summary of the results of the sensitivity analysis – did they differ substantially from the base-case analysis. If so, what 
were the suggested causes?

The ICER (regardless of the choice of the outcome) is very sensitive to the assumptions about clinical effectiveness. The 
sensitivity of results to the variations in utility estimates was not tested. 
The authors concluded that ‘The level of reaction displayed by the model… suggests that the model is a relatively reliable 
instrument to address the questions for which it has been designed with real life inputs. Moreover, the ability to BMI × years 
and T2DM-free years as an alternative to QALY removes the inevitable uncertainty related to interpretation of outcomes as 
patient-interpreted utility.”

Conclusions/implications
Give a brief summary of the author’s conclusions from their analysis

Authors suggested that in patients with BMI ≥ 35 kg/m2 and T2DM in AGB and GBP (in comparison to CT) are effective at 5 
year follow-up in cost-savings in Germany and France, and are cost-effective in UK (p.1488 –abstract).

What are the implications of the evaluation for practice?

The authors stated (p. 1495–6) that the budget impact over 5 years of treating a cohort of 1000 in Germany with bariatric 
surgery instead of conventional treatment is a net saving of 5.03 million euros in the case of GBP and 3.6 million euros in the 
case of AGB. In France a net savings of 5.88 million euros in the case of GBP and 4.48 million euros in the case of AGB. In the 
UK it is a net cost increase of 2.03 million pounds in the case of GBP and 1.98 million pounds in the case of AGB. 
The authors do not comment on the reversal in the results with respect to the UK but it seems that this can be explained by 
the difference in the cost of CT, which is estimated as more expensive in Germany and in France than in UK (approximately 
by €6000 and €4000, respectively). This difference in estimates of the cost of CT may relate to the difference in 
methodological approach to cost data collection or the differences in the resource use associated with comparator treatment 
or a combination of both. In either case, the results are not strictly comparable across the countries.
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Reference
van Mastrigt, G.A.; van Dielen, F.M.; Severens, J.L.; Voss, G.B.; Greve,J.W.139

One-year cost-effectiveness of surgical treatment of morbid obesity: vertical banded gastroplasty versus Lap-Band®

Study characteristics

Research question
What are the stated objectives of the evaluation?

To evaluate the 1-year cost-effectiveness of surgical treatment of morbid obesity comparing two strategies: [open] Vertical 
Banded Gastroplasty (VBG) versus Lap-Band® (Laparoscopic Adjustable Gastric Banding System – AGB) by conducting an 
economic evaluation alongside a randomised clinical trial (n = 100, split equally between the arms nVBG = 50; nAGB = 50)

Study population
What definition was used for obesity? 

BMI > 40 kg/m2 or between 35 and 40 if significant comorbidity is present.

What are the characteristics of the baseline cohort for the evaluation?

Age In VBG arm mean age was 38.9 (SD = 8.53)

In AGB arm mean age was 37.2 (SD = 9.64)

Sex In VBG arm female patients = 80%

In AGB arm female patients = 78%

Race (if appropriate) Not reported

Comorbidities 14% in VBG arm and 10% in AGB arm had Type 2 diabetes

20% in VBG arm and 14% in AGB arm had hypertension

For the full list of comorbidities see table 1 p. 78

Other characteristics In VBG arm the mean BMI was 46.5 (SD = 6.42)

In AGB arm the mean BMI was 46.5 (SD = 6.42)

Occupational status was recorded (to conduct CEA from the societal perspective)

Interventions and comparators
What number of interventions/strategies were included?

Two

Was a no treatment/supportive care strategy included?

No

Describe interventions/strategies

Intervention/strategy 1:
Vertical banded gastroplasty (VBG)
Intervention/strategy 2:
Laparoscopic adjustable gastric banding (AGB)
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Analytical perspective
What is the perspective adopted for the evaluation [health service, health and personal social services, third-party payer, 
societal (i.e. including costs borne by individuals and lost productivity)]?

A societal perspective (including non-health-care system costs, e.g. the costs of informal care and lost productivity)

Study type
Cost-effectiveness/cost–utility/cost–benefit analysis?

CEA (incremental cost per 1% of extra weight loss – EWL)
CUA (Incremental cost per QALY)

Institutional setting
Where is/are the intervention(s) being evaluated usually provided?

Apparently a single Netherlands hospital. The randomised patients undertook either VBG or AGB from April 1999 to 
December 2002

Country/currency
Has a country setting been provided for the evaluation? In what currency are costs expressed and does the publication give the 
base year to which those costs relate?

The resource use was originally assessed in Netherlands 1999 guilders and then converted to euros the conversion rate and a 
year to which it applied was not reported (2002?)

Data sources
Effectiveness
Were the effectiveness data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single study ✓ The clinical effectiveness data are reported in van Dielen et al.123

A review/synthesis or combination 
of previous studies

Expert opinion

Give the definitions of treatment effect used in the evaluation 

Percentage of excess weight loss. Clinical effect is not expressed in terms of BMI and is not easy to convert because the 
average height of the patients in each arm was not reported (maybe in the clinical paper?).

Give the size of treatment effect used in the evaluation

The percentage of excess weight loss (% EWL) at 12 months. The authors did not elaborate on the effect size that would be 
meaningful in clinical and economic senses (i.e. sufficient to detect a change in utility weights) 

include values used for subgroups (if applicable). Indicate the source for individual treatment effects (if appropriate)
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Intervention costs 
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single (observational) study ✓ Quantity of resource use in natural units with respect to surgery costs 
were obtained from the observational study for 10 surgical procedures of 
both types of surgery (p. 79). Other hospital costs were obtained from the 
hospital billing system.
Other medical resource items (e.g. medications) were obtained from 
patients’ cost-diaries.

A review/synthesis or combination 
of previous studies

Expert opinion

List the direct intervention costs used in the evaluation – include resource estimates (and sources for these estimates, if 
appropriate) as well as sources for unit costs used

Resource category Type of resources Unit cost estimate Source

Intervention costs (open VBG and 
laparoscopic AGB)

Medical cost 
components:
Inpatient days
Clinical procedures
Surgery
Outpatient clinics
Dietitian consults
GP consultations 
prescribed medications

The only unit costs that were 
reported were those that were 
subjected to the deterministic 
sensitivity analysis (see below).
The unit cost of ‘time of the 
personnel’ involved in surgical 
procedures used in the base-case 
analysis was €2.96 per minute 
(p. 79)
The inpatient cost per day (per 
diem) used in the base-case analysis 
was € 332 (p. 81) 

Quantity of 
resource use 
in natural units 
with respect to 
surgery costs was 
obtained from the 
(observational) 
study. Other 
hospital costs were 
obtained from 
the hospital billing 
system

Other direct costs 
(cost of postsurgical complications)
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single (observational) study ✓ Out-of-pocket medical and non-medical expenses were obtained from 
patients’ cost-diaries.

A review/synthesis or combination 
of previous studies

Expert opinion

List the costs used in the evaluation – if quantities of resource use are reported separately from cost values, show sources for 
the resource estimates as well as sources for unit costs used.

Out-of-pocket medical and non-medical expenses (not reported as a comprehensive list of items, no unit costs were not 
provided). Examples: 
cost of paid help
over-the-counter medications

indicate the source for individual cost values (if appropriate)
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Indirect costs 
(costs due to lost productivity, unpaid inputs to patient care)
Were indirect costs included:

Unpaid help was included
Productivity loss was included

Describe how indirect costs were estimated (e.g. how days of lost productivity were estimated and how those days were 
valued)

Quantity of unpaid help was apparently obtained from patients’ cost-diaries kept for the first 3 months after the surgery.
How the change in occupational status and change in the sick leave days were collected is not clear
Productivity loss was estimated by the friction cost method (not elaborated)

indicate the source for individual cost values (if appropriate)

Health state valuations/utilities 
(if study uses quality of life adjustments to outcomes)
Were the utility data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

The EQ-5D utility estimates were 
derived from a database of 13,547 
individuals according to their BMI 
and T2DM status.

✓ Yes. The EQ-5D data were collected from the trial participants at the 
baseline and at 3, 6 and 12 months of follow-up. (p. 77)

A review/synthesis or combination 
of previous studies

Expert opinion

List the utility values used in the evaluation

The utility values were collected observed at baseline, 3, 6 and 12 months using the EQ-5D. To obtain a QALY the EQ-5D 
scores were multiplied by the duration of time to which these scores related (p. 77). The mean utility values observed at each 
observation point were reported in the graphical format in figure 3 p. 79. There is a possibly statistically significant difference 
in utility values at the baseline (absolute baseline difference was not reported). At 3 and 6 months the utility scores in the 
comparator arm (VBG), which is associated with the higher values of%EWL are nevertheless lower than the utility scores in 
the AGB arm that correspond to the lesser%EWL. 

indicate the source for individual utility values (if appropriate)

Modelling
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete event simulation)

Model was not required for the economic evaluation alongside a clinical trial

Was this a newly developed model or was it adapted from a previously reported model? If an adaptation, give the source of the 
original.

Not applicable

What was the purpose of the model (i.e. why was a model required in this evaluation)?

Not applicable
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What are the main components of the model (e.g. health states within a Markov model)? Are sources for assumptions over 
model structure (e.g. allowable transitions) reported – list them if reported.

The economic evaluation is not model-based. A ‘health state’ was not defined in terms of the disease progression.

Extract effectiveness data for (natural history/disease progression) model and show sources

The economic evaluation is not model-based. The intermediate outcome of %EWL was not converted in the final outcomes. 
See the observed clinical effectiveness results below 

What is the model time horizon? Duration of the cycle?

One year

What, if any, discount rates have been applied in the model? Same rate for costs and outcomes?

Given the one-year time horizon discounting rates were appropriately not applied

Results/analysis
What measure(s) of benefit were reported in the evaluation?

%EWL; EQ-5D utility scores

Provide a summary of the clinical outcome/benefits estimated for each intervention/strategy assessed in the evaluation

Statistical methods and assumptions in relation to comparing clinical effectiveness between the two arms were reported 
elsewhere (see van Dielen et al.123)
At 12 months in the VBG arm the mean loss of excess weight was 71.69% (SD = 20.79)
In the AGB arm the mean loss of excess weight was 53.87% (SD = 20.64)
The mean difference in %EWL of 17.82% was statistically significant (p < 0.001) 
At 12 months in the VBG arm the mean EQ-5D scores (weighted according to the time interval to which the observed values 
relate) was 0.76 (SD = 0.2)
At 12 months in the AGB arm the mean EQ-5D scores (weighted according to the time interval to which the observed values 
relate) was 0.81 (SD = 0.13)
The mean difference of 0.05 utility scores is not statistically significant (p = 0.138)
Two patients from the VBG arm died within 30 days after surgery. EQ-5D data were missing in 8% of observations. Missing 
observations were substituted with mean values (calculated across the entire sample?). 

Provide a summary of the costs estimated for each intervention/strategy assessed in the evaluation (table 13, p. 1498)

Cost components VBG AGB

Cost of surgery (p.79)

‘Capacity’ cost €67 €158

Material cost (including medication) €691 €2,143

Overheads €87 €87

Personnel (minutes x €2.96 -cost per minute) 2.50 × 2.96 = €444 3.26 × 2.96 = €579

Reported subtotal (not equal to the sum of the 
above) 

€1676 €3861

Other costs of initial hospitalisation

Cost of inpatient days, including intensive care 
(length of stay by per diem specific to the type 
of care?) 

not reported not reported

Total cost of initial hospitalisation €5954 €5258
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Total cost of rehospitalisation (surgical 
department) 

€599 €724 

Reported total hospitalisation (≠ to the sum of 
the above) 

€6679 €5857

Outpatient care €869 €1214

Prescribed medications €218 €193

Primary care €339 €71

Cost of follow-up €1426 €1479 

Non-medical costs (change in productivity, 
paid help?) 

€5080 €3963

Total direct and indirect costs (≠ to the sum of 
the above)

€13,185 (€ 14,611) €11,299 (€12,777)

In addition, the difference in length of stay was reported: AGB was associated with the mean stay of 5.56 (median 4) days 
and VBG was associated with the mean stay of 6.78 (median 4) days. Five patients from the VBG arm were admitted to the 
intensive-care unit and none from the AGB arm.
In the AGB arm nine (18%) were readmitted to the hospital department and in the VBG arm five (10%) were readmitted 
(p. 80)
Cost data from the patients’ diaries were missing in three cases (6%) in the VBG arm and in two cases (4%) in the AGB arm. 
Missing observations were substituted with mean values (calculated across the entire sample?).

Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-effectiveness ratios)? If so, provide 
a summary of the results.

On the basis of the observational data collected alongside an RCT involving 100 patients it appears that at 12 months the LAGB 
is both less expensive and less effective than VBG in terms of %EWL. The authors erroneously claimed that moving from VBG 
(comparator) to LAGB would involve an additional amount of €105.80 per each additional %EWL (– €1885.91/– €17.82) 
(p. 80). In fact, this amount is what society would be spending for choosing not to switch from VBG to LAGB. Moving from 
VBG to AGB would involve a saving of €105.80 per each % extra weight retained. 
With respect to the outcome expressed in QALYs a different (and somewhat contradictory) result was reported: LAGB 
appears to be both less expensive and more effective than VBG (i.e. a dominant strategy). 
In QALY calculations the utility values were adjusted for the duration of the time interval to which they relate (therefore the 
values reported on p. 79 do not correspond to the values in figure 3). The procedure is likely to have reduced the bias in the 
estimate of the utility gain that comes from the difference in utility scores observed at the baseline. 

Give results of any statistical analysis of the results of the evaluation.

Incremental costs and effects were analysed using bootstrap sampling method to estimate the joint distribution of incremental 
costs and outcomes. 
In the bootstrap analysis with respect to %EWL outcome was conducted and involved 1000 replications. In this analysis LAGB 
in comparison to VBG was both less effective and less costly in 86% of trials; in 14% of trials it was less effective and more 
expensive (i.e. dominated by VBG).
With respect to the outcomes expressed in QALYs a different (and somewhat contradictory) result was reported: LAGB 
appears to be both less expensive and more effective than VBG (i.e. a dominant strategy). A bootstrap analysis with respect to 
a QALY showed that in 79% of trials LAGB was both more effective and less expensive in comparison to VBG (i.e. dominant); 
and in 14% of trials it was more effective but also more expensive. There was a negligible probability of VBG being dominant 
(3%) or being both less effective and less expensive (4%).

Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-way etc) or probabilistic).

The results of eight one-way sensitivity analyses (in terms of the outcomes of a bootstrapping analysis of joint distribution of 
incremental costs and outcomes) were reported in table 3 (p. 82).
The cost of personnel time (€2.96 per minute) was substituted in turn for the maximum and minimum values of €3.56 and 
€2.66 per minute, respectively and the joint distribution of costs and outcomes (%EWL and QALY in turn) was investigated. 
The per diem cost (€332 per day in hospital) was substituted in turn for the maximum and minimum values of €432 and €232 
per day, respectively. Also the joint distribution of costs and outcomes (%EWL and QALY in turn) was investigated. 
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What scenarios were tested in the sensitivity analysis? How do these relate to structural uncertainty (testing assumptions over 
model structure such as relationships between health states), methodological uncertainty (such as choices of discount rate 
or inclusion of indirect costs) or parameter uncertainty (assumptions over values of parameters in the model, such as costs, 
quality of life or disease progression rates)?

An alternative perspective for an economic evaluation that excluded non-medical costs (paid and unpaid help + productivity 
change, presumably) was tested in the scenario analysis. Exclusion of non-medical costs that constitute 39% and 35% in VBG 
and AGB, respectively, has not altered the overall results; however, the certainty about the AGB being less costly than VBG 
has been reduced. For example, a bootstrapping analysis with respect to a QALY showed that VBG in comparison to AGB 
was both more effective and less costly in 68% (instead of 79% in the base-case analysis) of trials (i.e. dominant); and in 27% 
(instead of 14% in the base-case analysis) of trials it was more effective but also more costly.

Give a summary of the results of the sensitivity analysis – did they differ substantially from the base-case analysis. If so, what 
were the suggested causes?

The joint distribution of incremental costs and outcomes (regardless of the choice of the outcome) varied very little with 
respect to the variables tested in the one-way sensitivity analyses. 

Conclusions/implications
Give a brief summary of the author’s conclusions from their analysis

The study estimated the cost-effectiveness of VBG versus AGB (using Lap-Band® as opposed to other types of gastric banding, 
e.g. Swedish Adjustable Gastric band). The authors (somewhat inconsistently with the results of the CEA) concluded that at 
12 months after surgery the costs and outcomes (in terms of QALYs) of the two alternative technologies were found to be 
equal (p. 75; abstract). Therefore the selection of the procedure can be based on the clinical aspects, efficacy and safety at one 
year.

What are the implications of the evaluation for practice?

Assuming that the conclusions are valid (see below) replacing VBG with LAGB is associated with the considerable savings to 
the society (with respect to QALY gained). Although the authors do not seem to realise that in such cases comparisons with 
haemodialysis and artery bypass are not appropriate as these technologies are associated with additional resource use rather 
than savings 
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Reference
Craig, B.M.; Tseng, D.S.140

Cost-effectiveness of gastric bypass for severe obesity

Study characteristics

Research question
What are the stated objectives of the evaluation?

To estimate the cost-effectiveness of (open) gastric bypass (versus no treatment) in the treatment of severe obesity

Study population
What definition was used for obesity? 

Stated BMI > 40 kg/m2 and BMI < 50 kg/m2 

However, Pories et al.148 (see below) reported data on 608 obese patients who were eligible for GBP if BMI ≥ 40 kg/m2 or BMI 
≥ 35 kg/m2 with comorbidities such as diabetes, arthritis or cardiopulmonary failure

What are the characteristics of the baseline cohort for the evaluation?

From Pories et al.148 cohort study used for clinical effectiveness inputs

Age Stated as 35 to 55 years old; however, Pories et al. reported data on 608 obese patients with 
age range 14 to 64 years (average age at the time of surgery was 37.3)

Sex Separate analysis is conducted by male/female subgroups

Race (if appropriate) Not reported [in Pories et al. cohort of 608 patients 506 were women (66.4% were white 
and 16.8% were African-American) and 102 were men (14.3% were white and 2.5% were 
African-American)]

Comorbidities In Pories et al. cohort of 608 patients 27% of the patients had non-insulin-dependent diabetes 
and 27% had impaired glucose tolerance; 58.1% had hypertension at the baseline.

Other characteristics All patients were assumed non-smoking without a cardiovascular disease (CVD), drug 
addiction or major psychological disorder who failed conservative therapies consisting of 
dieting, exercise, behaviour therapy and pharmacotherapy. However, this is not consistent 
with characteristics of the population from whom utility values and life expectancy data were 
derived

Interventions and comparators
What number of interventions/strategies were included?

One

Was a no treatment/supportive care strategy included?

Yes

Describe interventions/strategies

Intervention/strategy 1: [open?] gastric bypass 
Comparator: not specified, ‘no-treatment’, it is not clear whether dieting, exercise, behaviour therapy and pharmacotherapy 
are assumed to continue
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Analytical perspective
What is the perspective adopted for the evaluation [health service, health and personal social services, third-party payer, 
societal (i.e. including costs borne by individuals and lost productivity)]?

The authors stated that the perspective is a payer’s one. However, this can be interpreted as either the health-care system 
perspective as in the base-case scenario or as a perspective of an insured individual whose out of pocket expenses are only a 
part of the total medical cost (as in the scenario analysis). 

Study type
Cost-effectiveness/cost–utility/cost–benefit analysis?

CEA cost per additional LY 
CUA (Incremental cost per incremental QALY)

Institutional setting
Where is/are the intervention(s) being evaluated usually provided?

Hospitals

Country/currency
Has a country setting been provided for the evaluation? In what currency are costs expressed and does the publication give the 
base year to which those costs relate?

Medical costs are reported in 2001 US$

Data sources
Effectiveness
Were the effectiveness data derived from:

Tick Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)?

A number of single studies 
for the short-term (1–5 years) 
clinical effectiveness inputs 
(weight loss; postsurgery 
complications; rates of 
revision; rates of reversal) 
were used

✓ 1. Weight loss (and some complication rates – included only on the cost side) 
were taken from the case series study (Pories et al.148) n = 608 follow-up was 
14 years with 96.3% of follow-up rate (47% were interviewed by phone).
2. Complication rates were taken from Pories et al.,148 and the International 
Bariatric surgery registry (Mason et al.193; Wu et al.194)
3. Rates of revision surgery were also taken from Pories et al.148 and Hall et 
al.149 (abdominoplasty)
4. Rates of reversal surgeries were taken from RCT of GBP versus VBG Hall 
et al.149

Different lengths of hospital stay and post-hospital recovery attract different 
utility weights. Length of hospital stay associated with initial surgery (by 
gender) was apparently obtained from the Healthcare Cost and Utilisation 
project database (1997)195

A review/synthesis or 
combination of previous 
studies

Expert opinion ✓ The length of post-hospital recovery associated with initial surgery, revision 
and reversal surgeries and various complications was obtained from experts’ 
opinion

Give the definitions of treatment effect used in the evaluation 

Pories et al. reported weight loss in BMI over the period of 14 years. The weight loss is stabilised and even slightly reversed 
after 5 years (figure 3B, p. 344)
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Give the size of treatment effect used in the evaluation

Although the size of treatment effect is not explicitly identified, utility weights are assumed to be different for the patients with 
different BMI (in increments of 5 kg/m2) which is probably assumed to be the least clinically meaningful weight loss

include values used for subgroups (if applicable). Indicate the source for individual treatment effects (if appropriate)

Intervention costs 
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)?

Cost components of 
the intervention and its 
short-term (1–5 years) 
consequences (postsurgery 
complications; cost of 
revision surgery; cost of 
reversal surgery) 
Use of medications

✓ Aggregated cost categories (ICD-9-CM code charges) for the GBP and, 
complications, revision and reversal surgeries were obtained from the 
Healthcare Cost and Utilisation project database (1997)158 and adjusted for 
inflation using medical care component of the consumer price index.

Unit costs were obtained from the 2000 Drug topics Red Book, Montvale, 
NJ: Medical Economics Company. 2000

A review/synthesis or 
combination of previous 
studies

Expert opinion

List the direct intervention costs used in the evaluation – include resource estimates (and sources for these estimates, if 
appropriate) as well as sources for unit costs used. Quantity of resource use in natural units are not reported.

Resource category Type of resources 
(not elaborated by cost components)

Cost estimate
(US$2001 prices)

Source

Men Women Aggregated cost categories 
(ICD-9-CM code charges) for 
the GBP and, complications, 
revision and reversal surgeries 
were obtained from the 
Healthcare Cost and Utilisation 
project database (1997)158 and 
adjusted for inflation using the 
medical care component of the 
consumer price index

Cost of surgery Gastric bypass 26,100 20,500

Cost of complications Minor wound infection 192 192

Major wound infection 20,600 19,200

Deep vein thrombosis 8700 8100

Pulmonary embolism 14,700 13,900

Cholelithiasis 27,100 22,700

Incisional hernia 13,200 12,500

Abdominoplasty 13,600 12,200

Rrvision surgey 38,500 25,600

Reversal surgery 38,500 25,600

Perioperative death 27,600 29,000
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Other direct costs 
(Cost of postsurgical complications)
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single data source was used for 
the estimates of the expected 
lifetime medical cost [of selected 
obesity-related diseases] reported 
by age/gender/BMI in Thompson 
et al.144 

✓ Not clear how the estimates reported in Thompson et al.144 were used to 
obtain the expected lifetime medical cost for the BMI values other than 
reported.

A review/synthesis or combination 
of previous studies

Expert opinion ✓ Cost of follow-up visits and was obtained from written personal 
communication 
It is not clear from where the quantities and types of supplements (vitamins, 
minerals, etc.) used by postsurgical patients for the duration of their life time 
were obtained.
Unit costs were obtained from the 2000 Drug topics Red Book, Montvale, 
NJ: Medical Economics company.195 

List the costs used in the evaluation – if quantities of resource use are reported separately from cost values, show sources for 
the resource estimates as well as sources for unit costs used.

Follow-up costs (annual?) Follow-up visits $150 (both genders)

Pharmaceuticals $68 (both genders)

Expected lifetime cost medical cost 
estimates of selected obesity-related 
diseases

See Results section below for the cost 
values associated with selected age/
gender/BMI baseline characteristics

Taken from Thompson et al.144 and 
extrapolated to include expected lifetime 
medical cost for the BMI values other than 
reported

indicate the source for individual cost values (if appropriate)

Indirect costs 
(costs due to lost productivity, unpaid inputs to patient care)
Were indirect costs included:

Not included

Describe how indirect costs were estimated (e.g. how days of lost productivity were estimated and how those days were 
valued)

Not applicable

indicate the source for individual cost values (if appropriate)

Health-state valuations/utilities 
(if study uses quality of life adjustments to outcomes)
Were the utility data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

Not clear. Utilities might have 
been elicited from two questions 
(activity limitations and perceived 
health status) that were included 
in the 1997 USA National Health 
Interview Survey and interpreted as 
attributes of the (non-existent) QoL 
generic instrument

✓ A reference to methodology for eliciting utilities using the data from the 
1997 USA National Health Interview Survey was provided (Erickson et 
al.155). It is not clear whether the complex modelled calculations reported in 
Erickson et al.155 were fully replicated with respect to the data from the US 
population which participated in the 1997 National Health Survey stratified 
by gender.
It does not seem that the 1997 National Health Survey data were also 
adjusted for BMI values.
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List the utility values used in the evaluation

These are reported in table 2 (p. 493), by age, gender and BMI categories. The utility values vary from 0.93 in a 35-year-old 
male with BMI of 25 kg/m2 to 0.58 in a 75-year-old female with BMI of 50 kg/m2

In addition arbitrary utility values are applied to the period of time spent in hospital and in postsurgery recovery. In the first 
instance the age/gender/BMI-specific utility value is reduced by 200% (assuming that being in hospital is equivalent to the 
health state which is ‘worse than death’). The utility value associated with the recovery time was 50% of the applicable age/
gender/BMI-specific utility value. No justification for the choice of these values was provided. Reduced (by 50% apparently) 
utility weights also apply to the patients during their postreversal surgery years of life.

indicate the source for individual utility values (if appropriate)

Modelling
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete event simulation)

A deterministic decision model (a decision tree)

Was this a newly developed model or was it adapted from a previously reported model? If an adaptation, give the source of 
the original.

Newly developed model

What was the purpose of the model (i.e. why was a model required in this evaluation)?

To compare the lifetime expected costs and outcomes between [open] gastric bypass and no treatment of severe obesity from 
a payer’s perspective (p. 491)

What are the main components of the model (e.g. health states within a Markov model)? Are sources for assumptions over 
model structure (e.g. allowable transitions) reported – list them if reported.

The no-treatment arm of the decision tree model assumes that the patients do not lose or gain weight and their QALY 
depends on the initial BMI, gender and the baseline age. 
The open gastric bypass arm of the decision tree model assumes four surgery outcomes that occur in the first instance: 
successful surgery, revision surgery, reversal surgery and death. Revision surgery and reversal surgery are in turn associated 
with probability of a postsurgical death, while the former may be followed (in 4% of the cases) by the subsequent reversal 
surgery, which is also associated with the probability of death (figure 1 p. 492). 
The life expectancy depends on the eventual BMI, gender and the age at which the surgery was undertaken. Life expectancy 
was adjusted for the estimated perioperative mortality (assumed at 1.5% for the original and 3% for the revisional and 
reversal surgeries). Utility values (differentiated by gender, age and BMI) are applied to the estimated life-years spent with the 
eventual BMI to obtain QALYs. The arbitrary assigned utility values are applied to the period of time spent in the hospital and 
in recovering (presumably after the hospital stay). It was also assumed that the patients who underwent the reversal surgery 
have ‘never recovered completely’ (p. 493). A 50% reduction in utility weights was applied to these patients for the rest of 
their lives.

Extract effectiveness data for [natural history/disease progression] model and show sources

Short-term (1–5 years apparently) effectiveness data for the open gastric bypass comprised the following
1. Weight loss in BMI was apparently taken from the cohort study (Pories et al.148) (not reported)
2. Complication rates were taken from Pories et al.148 and the International Bariatric surgery registry (Mason et al.,193, Wu et 
al.194), reported in table 1, p. 493
3. Rates of revision surgery were also taken from Pories et al.148, Hall et al.149 (abdominoplasty) reported in table 1, p.493
4. Rates of reversal surgeries were taken from RCT of GBP versus VBG reported by Hall et al.149 reported in table 1, p. 493
Long-term outcomes (QALYs) were obtained from combining
1. Life-years (as a function of gender, age and BMI) reported in Thompson et al.144 that were extrapolated by ‘simple linear 
approximation’ (p. 493) to include BMI categories other than reported
2. With utility weights elicited from the USA population participated in the National Health Survey, 1997 using the methods 
reported in Erickson et al.155

QALYs were also adjusted for the arbitrary utility estimates that applied to the time spent in hospital and in post-hospital 
recovery 

What is the model time horizon? Duration of the cycle?

Lifetime 

What, if any, discount rates have been applied in the model? Same rate for costs and outcomes?

3% discounting rates applied to both costs and outcomes (QALYs)
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Results/analysis
What measure(s) of benefit were reported in the evaluation?

Life expectancy and QALYs

Provide a summary of the clinical outcome/benefits estimated for each intervention/strategy assessed in the evaluation

Results are reported for the four ‘risk subgroups’ identified by gender and the age at which the surgery is undertaken (35 years 
or 55 years). Results in a numerical format for men and women in the lower (40 kg/m2) and the upper (50 kg/m2) BMI limits are 
reported in tables 3 and 4. Results in graphical format for the range of other baseline BMI values for men and women of either 
35 or 55 years at the baseline is presented in figure 2, p. 496.
For the risk subgroup of the adults of 35 years of age who had BMI of 40 kg/m2 at the baseline the outcomes are as follows:

Life expectancy QALY

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

23.00 24.63 22.97 24.72 19.56 19.82 18.51 18.21

For the risk subgroup of the adults of 35 years of age who had BMI of 50 kg/m2 at the baseline the outcomes are as follows:

Life expectancy QALY

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

22.83 24.46 22.52 24.46 18.87 18.88 16.83 16.03

For the risk subgroup of the adults of 55 years of age who had BMI of 40 kg/m2 at the baseline the outcomes are as follows:

Life expectancy QALY

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

16.44 18.58 16.15 18.49 13.32 13.94 12.48 12.62

For the risk subgroup of the adults of 55 years of age who had BMI of 50 kg/m2 at the baseline the outcomes are as follows:

Life expectancy QALY

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

16.22 18.41 15.51 18.08 12.81 13.23 11.17 10.88

Provide a summary of the costs estimated for each intervention/strategy assessed in the evaluation (table 13, p. 1498)

For the risk subgroup of the adults of 35 years of age the costs (US$) are as follows:

Baseline BMI of 40 kg/m2 Baseline BMI of 50 kg/m2 

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

68,600 59,000 38,500 35,300 75,000 54,800 53,200 48,500

For the risk subgroup of the adults of 55 years of age the costs (US$) are as follows:

Baseline BMI of 40 kg/m2 Baseline BMI of 50 kg/m2 

Gastric bypass No treatment Gastric bypass No treatment

Men Women Men Women Men Women Men Women

77,600 69,600 47,900 48,200 85,300 77,000 63,500 64,100
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Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-effectiveness ratios)? If so, provide 
a summary of the results.

For the risk subgroup of the adults of 35 years of age the baseline costs (US$) per life-year saved and cost per QALY are 
reported below

Incremental cost per extra life-year saved Incremental cost per additional QALY

BMI of 40 kg/m2 BMI of 50 kg/m2 BMI of 40 kg/m2 BMI of 50 kg/m2

Men Women Men Women Men Women Men Women

844,700 No 
treatment 
strategy is 
dominant

70,300 9,130,000 28,600 14,700 10,700 5700

For the risk subgroup of the adults of 55 years of age the costs are reported below

Incremental cost per extra life-year saved Incremental cost per additional QALY

BMI of 40 kg/m2 BMI of 50 kg/m2 BMI of 40 kg/m2 BMI of 50 kg/m2

Men Women Men Women Men Women Men Women

100,200 248,500 30,700 38,900 35,600 16,100 13,300 5400

Give results of any statistical analysis of the results of the evaluation.

None provided

Was any sensitivity analysis performed – if yes, what type(s) [i.e. deterministic (one-way, two-way etc) or probabilistic].

A series of one-way sensitivity analyses were performed that varied the estimated loss of excess weight, mortality rates and 
complication rates (clinical effectiveness parameters). 
A sensitivity analysis was conducted to assess the impact of the variation in utility estimates. However, instead of varying the 
utility values used in calculation of QALYs, the regression coefficients in the (unreported) multiple regression equation used to 
obtain utility values were decreased by 25%. It is not clear how this affected the actual utility values used to estimate QALYs. 
A sensitivity analysis was conducted to test the various assumptions about incremental (from 0% to 100%) loss of life-years as 
a result of the elevated BMI. 
The two-way sensitivity analysis varying both the lifetime medical cost and the discount rate was undertaken. Another two-
way sensitivity analysis varied the estimated of loss of weight and the medical cost adjusted for the different reimbursement 
rate (see below), which was used a threshold analysis for the subgroup of 55-year-old men with BMI of 40 kg/m2. 

What scenarios were tested in the sensitivity analysis? How do these relate to structural uncertainty (testing assumptions over 
model structure such as relationships between health states), methodological uncertainty (such as choices of discount rate 
or inclusion of indirect costs) or parameter uncertainty (assumptions over values of parameters in the model, such as costs, 
quality of life or disease progression rates)?

Cost incurred by the payer was also reduced by the median reimbursement rate, which is effectively an equivalent to the 
change of the perspective of economic evaluation from the one of the health-care system (regardless of who is paying) to the 
perspective of the individual insured patient.

Give a summary of the results of the sensitivity analysis – did they differ substantially from the base-case analysis. If so, what 
were the suggested causes?

The cost-effectiveness ratios appear to be sensitive to the change in clinical effectiveness parameters (in particular, to the 
excess weight loss), assumptions about additional loss of life as the result of the elevated BMI, lifetime medical-care cost, 
values of regression coefficients used to estimate utility values. However, according to figure 3, which presents the results of 
the one-way sensitivity analysis with respect to the above parameters for the 45-year-old men and women with BMI 40 kg/
m2, the threshold of $50,000 per QALY was breached when the base-case value of excess weight loss of 58% was reduced to 
38%. When the rate of gastric bypass mortality was changed from 0.015% to 0.03%, the complication rates were increased 
by 25% and the procedure remained cost-effective except in some older less obese men (not specified).
The threshold analysis for the subgroup of 55-year-old men with BMI of 40 kg/m2 where both loss of weight and the different 
reimbursement rate were varied indicated that under the base-case assumptions about the 67% reimbursement rate, the loss 
of excess weight greater than 46% is sufficient for the incremental cost per incremental QALY to be below $50,000.
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Conclusions/implications
Give a brief summary of the authors’ conclusions from their analysis

Although an open gastric bypass is not a cost-saving strategy from the payer’s perspective, it is cost-effective among all 
categories of patients under the base-case assumptions. The results appear to be robust to parameter variations with respect 
to women and younger more obese men. An open gastric bypass may not be cost-effective for some subgroups of older 
and less obese men, i.e. exceeding $50,000 per QALY when the base-case assumptions about some clinical effectiveness 
parameters are varied.

What are the implications of the evaluation for practice?

Although an open gastric bypass is a cost-effective strategy, the decision to undergo a procedure must be individualised 
because of the associated risks, and patients should understand the long-term commitment that the treatment entails
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Reference
Jensen C, Flum D R141

The costs of nonsurgical and surgical weight loss interventions: is an ounce of prevention really worth a pound of cure?

Study characteristics
Research question
What are the stated objectives of the evaluation?

The study was intended to answer the hypothetical question of which of the two interventions for the treatment of obesity, 
was more cost-effective from a societal perspective: open gastric bypass surgery (GBP) implemented at the age of 40 or diet 
and exercise implemented at the age of 18. 

Study population
What definition was used for morbid obesity/eligibility for bariatric surgery? 

BMI > 40 kg/m2

What are the characteristics of the clinical trial population used in economic evaluation?

Age Intervention group: white 18-year-old females who undergo a bariatric surgery at the 
age of 40 years and BMI > 40 kg/m2

The patients from the study (Sjostrom et al.89) used to obtain parameters of the model 
were on average more than 40 years old
Not clear. Comparator group: white 18-year-old female with BMI > 33 kg/m2 (as stated 
on p. 353) or white 18-year-old female with BMI ≥ 35 kg/m2 (as stated in the diagram of 
the model, p. 354)
The average weight of the participants of the weight loss programme used to obtained 
parameters of the model was 33.8 kg/m2 (Heshka et al.196). The participants were older 
(age was not indicated) than the 18-year-old population in the comparator arm.

Sex Female 

Race (if appropriate) White

Comorbidities Not indicated

Other characteristics The weight in the comparator group was derived from the cut-off BMI value for the 
upper 4.4% in the distribution of the 18-year-old white female obese population in the 
USA. (http://www.soph.uab.edu/statgenetics/Research/Tables/YLL.htm)

Interventions and comparators
What number of interventions/strategies were included?

One

Was a no treatment/supportive care strategy included?

Yes; a commercial programme of diet and exercise 

Describe interventions/strategies

Intervention/strategy 1: open gastric bypass 
Comparator: dieting and exercise 

Analytical perspective
What is the perspective adopted for the evaluation [(health service, health and personal social services, third-party payer, 
societal (i.e. including costs borne by individuals and lost productivity)]?

A societal perspective
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Study type
Cost-effectiveness/cost–utility/cost–benefit analysis?

CUA (Incremental cost per incremental QALY)

Institutional setting
Where is/are the intervention(s) being evaluated usually provided?

Hospitals

Country/currency
Has a country setting been provided for the evaluation? In what currency are costs expressed and does the publication give the 
base year to which those costs relate?

All costs are reported in 2004 US$.

Data sources
Effectiveness
Were the effectiveness data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

Intervention (GBP). Clinical effectiveness 
data assessed in the weight loss (in BMIs) 
were taken from a single study for the 
mid-term (8 years) 
Control. Diet and exercise. Clinical 
effectiveness data assessed in the weight 
loss (in BMIs) were taken from a single 
study for the short-term (2 years)

✓ Weight loss and complication rates are taken from the Swedish case–
control longitudinal study by Sjostrom et al.89

346 GBP patients were matched with 346 non-surgical controls and 
followed up for 8 years.
Weight loss is taken from the USA case–control longitudinal study by 
Heshka et al.196

211 patients undergoing a commercial programme were matched 
with 212 controls undergoing a self-help programme and followed up 
for 2 years.

A review/synthesis or combination of 
previous studies

Expert opinion

Give the definitions of treatment effect used in the evaluation 

Weight loss in BMI was converted into the differential years of life that applied to the patients from the different arms.

Give the size of treatment effect used in the evaluation

Although the size of treatment effect is not explicitly identified, both longevity and utility weights are assumed to be different 
for the patients with different BMI (in increments of 1 kg/m2) 

include values used for subgroups (if applicable). Indicate the source for individual treatment effects (if appropriate)

Intervention costs 
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

Intervention (GBP). Cost data were 
taken from a single study comparing 
open with laparoscopic GBP.

Control. Diet and exercise. Cost data 
were taken from a single study

✓ Nguyen et al.113 (n = 68 in each arm)
The costs were inflated to 2004 US prices using the Bureau of Labor 
statistics Inflation calculator (rather than the health-care-specific 
inflator) 
Costs (including the unit costs) were taken from the USA case–control 
longitudinal study by Heshka et al.196 

A review/synthesis or combination of 
previous studies

An educated guess in relation to the cost 
of GBP-related complications 

✓ No
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List the direct intervention costs used in the evaluation – include resource estimates (and sources for these estimates, if 
appropriate) as well as sources for unit costs used.

Resource category Type of resources Unit cost estimate 
(US$2001 prices) (± SD)

Source

Cost of surgery Operative costs Nguyen et al.113

Gastric bypass Operative time and supplies 4,098 ± 1,538

Postanaesthesia 504 ± 487

Hopsital service cost

diagnostic 467 ± 170

nursing 1,201 ± 821

pharmaceutical 418 ± 232

therapeutic 97 ± 249

other 268 ± 213

Indirect costs 6,645 ± 2,437

Total 14,087 ± 5,237

Cost of complications Not specified $5,000 An educated guess

Cost of diet and exercise 1 hour weekly weight loss program Annual cost $9 cost per 
session × 52 × 2 years

Heshka et al.196

Other direct costs 
(Cost of postsurgical complications)
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single data source was used for the 
estimates of the expected lifetime 
medical cost (of selected obesity-related 
diseases) reported by age/gender/BMI in 
Thompson et al.144 

✓ As only the limited (up to 37.5 BMIs by increments of 5 BMIs) cost 
data were reported in Thompson et al.144 the authors undertook a 
linear regression analysis to obtain estimates of costs for each value of 
BMI within the studied range (figure 3, p. 356) 
The cost was based on the patient at age 49 and divided by the 
remaining years of life to achieve a yearly cost

A review/synthesis or combination of 
previous studies

Expert opinion

List the costs used in the evaluation – if quantities of resource use are reported separately from cost values, show sources for 
the resource estimates as well as sources for unit costs used.

The aggregated costs associated with obesity-related diseases 
(hypertension hypercholesterolemia, Type 2 diabetes, coronary 
heart disease and stroke)

Using a linear regression equation the authors estimated 
that with each additional kg/m2 the aggregated cost 
increases by US$1100. The regression equation is 
Lifetime cost US$ = 1100 (BMI in kg/m2) – 6500)

indicate the source for individual cost values (if appropriate)

Indirect costs 
(costs due to lost productivity, unpaid inputs to patient care)
Were indirect costs included:

Cost of patient time in the GBP arm is assumed to be zero to the society (a transfer) as most of the patients are on disability 
benefits (Narbro et al.87)
Caregiver time in the GBP arm (Nguyen et al.113)
Cost of patient time in the diet and exercise arm was inconsistently assumed not to be zero
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Describe how indirect costs were estimated (e.g. how days of lost productivity were estimated and how those days were 
valued)

Caregiver time in the GBP arm was calculated as follows: US average hourly wage × 4 hours/day × 18 days (the average period 
for which the GBP patients were unable to complete the daily activities; Nguyen et al.113)
Cost of patient time in the diet and exercise arm was calculated as follows: (1 hour to attend the programme + ½ hours to 
travel) × US average hourly wage × 52 weeks × 2 years
Note: The US average hourly wage was obtained from the bureau of Labour statistics

indicate the source for individual cost values (if appropriate)

Health state valuations/utilities 
(if study uses quality of life adjustments to outcomes)
Were the utility data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single study ✓ Hakim et al.197 used time trade-off techniques to estimate utility 
for persons for the range of BMI values. They also investigated the 
relationship between utility weights and kg/m2

A review/synthesis or combination of 
previous studies

Expert opinion

List the utility values used in the evaluation

Using the estimate reported in Hakim et al.197 a utility gain of 0.017 is associated with each BMI reduction of 1 kg/m2 

indicate the source for individual utility values (if appropriate)

Modelling
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete event simulation)

A deterministic decision model (a decision tree)

Was this a newly developed model or was it adapted from a previously reported model? If an adaptation, give the source of the 
original.

A newly developed model

What was the purpose of the model (i.e. why was a model required in this evaluation)?

To compare the lifetime expected costs and outcomes between open gastric bypass and diet and exercise programme from 
the societal perspective.

What are the main components of the model (e.g. health states within a Markov model)? Are sources for assumptions over 
model structure (e.g. allowable transitions) reported – list them if reported.

The decision tree model has the following options (1) ‘Intervention (a reduced BMI) without immediate complications’, (2) 
‘Intervention (a reduced BMI) with immediate complications’; (3) Death; (4) ‘Alive with reduced BMI’ and ‘Alive with baseline 
BMI’.
The diet and exercise arm of the decision tree model reasonably assumes that no patient experiences complications associated 
with GBP. The surviving patients from the control arm follow the pathway corresponding to the no-complication branch in the 
GBP arm of the decision tree. 
The open gastric bypass arm of the decision tree model assumes two outcomes: surgery resulting in immediate complications 
and surgery without immediate complications. In both cases patients face the probability of death. The surviving patients may 
have a reduced BMI or remain with their initial BMI. 
Life expectancy depends on the BMI. The starting age of patients is 18 years in both arms (although this can be confusing and 
could only be deduced from the commentaries on scenario analyses, p. 356) the GBP takes place when the GBP cohort exceeds 
40 kg/m2 which happens when they are 40 years old. In the base-case scenario BMI values increase from one year to another 
at the rate observed in general USA population in the 95.6th percentile for weight (a cut-off point for the BMI of > 40 kg/m2 
which corresponds to 4.4% of the population at age 40). In the base case this rate is applied to all surviving patients in each 
branch of the decision tree. However, the BMI reduction obtained as a result of the GBP or a diet and exercise programme 
is retained for life. As a result the BMI in such patients, although increasing at the above rate, is always reduced by the 
incremental BMI value observed after the intervention. Utility values corresponding to the BMI observed in each year (Hakim 
et al.197) were applied to obtain QALYs. 
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Extract effectiveness data for (natural history/disease progression) model and show sources

Control group (diet and exercise) has apparently attained some weight loss achieving 31.8 kg/m2 at the age of 19 starting from 
either > 33 kg/m2 or > 35 kg/m2 (Heshka et al.196)
The open gastric bypass group has achieved a larger weight loss of 29.93 kg/m2 at the age of 48 starting from > 40 kg/m2 
(Sjostrom et al.89)
Long-term outcomes (QALYs) were obtained from combining
life-years (as a function of age, and BMI) reported in Thompson et al.144 that were extrapolated by linear approximation to 
obtain life expectancy for each BMI category
with utility weights reported in Hakim et al.197 

What is the model time horizon? Duration of the cycle?

Lifetime 

What, if any, discount rates have been applied in the model? Same rate for costs and outcomes?

Discounting seems to have been conducted however the discounting rates were not reported.

Results/analysis
What measure(s) of benefit were reported in the evaluation?

QALYs

Provide a summary of the clinical outcome/benefits estimated for each intervention/strategy assessed in the evaluation

Not reported. GBP is associated with additional 0.61of life expectancy (not adjusted for quality of life)

Provide a summary of the costs estimated for each intervention/strategy assessed in the evaluation

Not reported. GBP is associated with additional cost of $4600

Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-effectiveness ratios)? If so, provide 
a summary of the results.

It appears that the cost-effectiveness was determined using an ICER, but this was not entirely clear (NHS EED)
ICER = $7126/QALY gained

Give results of any statistical analysis of the results of the evaluation.

None provided

Was any sensitivity analysis performed – if yes, what type(s) [i.e. deterministic (one-way, two-way etc) or probabilistic].

The authors investigated uncertainty in the model parameters, but the parameters included and the ranges, and methods used 
to derive them, were not clear. However, the authors did not report the results satisfactorily. A series of one-way sensitivity 
analyses were performed that proved to be sensitive to the estimated cost of complications (although the range was not 
reported) and the discount rate (neither the value nor the range were reported). 

What scenarios were tested in the sensitivity analysis? How do these relate to structural uncertainty (testing assumptions over 
model structure such as relationships between health states), methodological uncertainty (such as choices of discount rate 
or inclusion of indirect costs) or parameter uncertainty (assumptions over values of parameters in the model, such as costs, 
quality of life or disease progression rates)?

Worst-case and best-case scenarios for the assumption of the weight trajectory after the intervention were also investigated. 
In the worst-case scenario all weight lost through the interventions was regained within 3 years and the patients followed the 
trajectory of the 95.6th percentile. 
In the best-case scenario the BMIs were unchanged at the postintervention levels in both groups for the remaining duration of 
their life.

Give a summary of the results of the sensitivity analysis – did they differ substantially from the base-case analysis. If so, what 
were the suggested causes?

In both worst-case and best-case scenarios the results were higher than in the base case but still cost-effective at < $35,000 
per QALY

Conclusions/implications
Give a brief summary of the author’s conclusions from their analysis

Gastric bypass (GBP) surgery is a worthwhile investment that provides the greatest amount of QALYs for the invested dollar

What are the implications of the evaluation for practice?

 When it come to the obesity ‘an ounce of prevention does not appear to be worth a pound of cure’
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Reference
Salem, L.; Devlin, A.; Sullivan, S.D.; Flum, D.R.142

Cost-effectiveness analysis of laparoscopic gastric bypass, adjustable gastric banding, and non-operative weight loss 
interventions

Study characteristics
Research question
What are the stated objectives of the evaluation?

Given the differential risk and effectiveness of the laparoscopic gastric bypass (LGBP) and laparoscopic adjustable gastric 
banding (LAGB), the aim of the study was to evaluate the incremental cost-effectiveness of these two surgical procedures 
compared with non-operative weight loss interventions and with each other

Study population
What definition was used for obesity? 

By implication, BMI > 40 kg/m2

What are the characteristics of the baseline cohort for the evaluation?

Age 1. Aged 35 with BMI = 40 kg/m2

2. Aged 45 with BMI = 50 kg/m2

3. Aged 55 with BMI = 60 kg/m2

Sex Separate analysis is conducted by male/female subgroups

Race (if appropriate) Not specified

Comorbidities Patients are assumed to have no obesity-related comorbidities at the baseline

Other characteristics None specified

Interventions and comparators
What number of interventions/strategies were included?

Two 

Was a no treatment/supportive care strategy included?

Yes

Describe interventions/strategies

Intervention/strategy 1: Laparoscopic gastric bypass
Intervention/strategy 2: Laparoscopic adjustable gastric banding 
Comparator: non-operative treatment of obesity 

Analytical perspective
What is the perspective adopted for the evaluation [(health service, health and personal social services, third-party payer, 
societal (i.e. including costs borne by individuals and lost productivity)]?

The perspective of an economic analysis is that of a USA payer’s.

Study type
Cost-effectiveness/cost–utility/cost–benefit analysis?

CUA (Incremental cost per incremental QALY)

Institutional setting
Where is/are the intervention(s) being evaluated usually provided?

Hospitals
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Country/currency
Has a country setting been provided for the evaluation? In what currency are costs expressed and does the publication give the 
base year to which those costs relate?

All costs are reported in US$2004. 

Data sources
Effectiveness
Were the effectiveness data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single study

A review/synthesis or combination of 
previous studies

✓ Operative mortality was taken from the systematic literature review of 
LAGB by Chapman et al.151

Primary clinical effectiveness outcomes (excess body weight loss) 
were taken from the range of studies including cohort and case series 
studies. It does not seem that the systematic review of the data 
obtained from the various sources was conducted. Base-case estimates 
were derived by averaging the reported values. 

Expert opinion was sought on the 
following clinical outcomes:
% of patients needing band removal
Perioperative mortality after revision 
surgery
% of patients with leak non-operative 
for LGBP

Not explained

Give the definitions of treatment effect used in the evaluation 

The authors indicated that the major clinical end points were (surgery-related) survival and weight loss (in excess body weight 
loss converted to BMI). Other clinical effectiveness end points are the rates of revisional and reversal surgeries. Surgery-related 
complications for each intervention were included only on the cost side of the equation. 
These intermediate outcomes were converted into the differential years of life that applied to the patients from different arms 
of the model.

Give the size of treatment effect used in the evaluation

The primary clinical end point was measured in excess body weight loss converted to BMI. The conversion rule was not 
reported.

include values used for subgroups (if applicable). Indicate the source for individual treatment effects (if appropriate)

Intervention costs 
Were the cost data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

For both interventions (LAGB and 
LGBP). Cost data were taken from the 
published data source 

✓ Aggregated cost categories for both interventions and some surgery-
related complications, were obtained from the Healthcare Cost and 
Utilisation project database (1997) and adjusted for inflation using the 
medical-care component of the consumer price index.
There are no corresponding costs for non-surgery treatment.

A review/synthesis or combination of 
previous studies

Expert opinion was sought on the 
following cost components:
Band adjustment (LAGB)
Band removal (LAGB)
Cost of revision surgery both (LAGB and 
LGBP)
Number of follow-up visits for both 
interventions

✓ Not explained
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List the direct intervention costs used in the evaluation – include resource estimates (and sources for these estimates, if 
appropriate) as well as sources for unit costs used (table 1, p. 28).

Resource category Type of resources  – not elaborated 
by cost components

LAGB – cost estimates 
(US$2004 prices)

LGBP – cost estimates 
(US$2004 prices)

Cost of surgery 16,200 27,560

Band adjustment 150 (10 visits) [per visit?] not applicable

Revision surgery 5000 10,000

Reversal surgery (band removal) 6000 not applicable

Reversal srugery LGBP not specified

Cost of complications Minor wound infection 204 204

Major wound infection 11,236 11,236

Deep venous thrombosis 9222 9222

Pulmonary embolism 15,582 15,582

Leak non-operative not applicable 50,000

Laparoscopic cholecystectomy 16,000 16,000

Incisional hernia 14,416 14,416

Abdominoplasty 13,992 13,992

Other direct costs 
(Cost of postsurgical complications)
Were the cost data derived from:

Lifetime medical costs associated with 
obesity

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single data source was used for the 
estimates of the expected lifetime 
medical cost reported by age/gender/
BMI in Thompson et al.144 

✓ Not clear how the estimates reported in Thompson et al.144 were used 
to obtain the expected lifetime medical cost for the BMI values other 
than reported.

A review/synthesis or combination of 
previous studies

Expert opinion ✓ Cost of follow-up visits 
It is not clear from where the quantities and type of supplements 
(vitamins, minerals, etc.) used by postsurgical patients for the duration 
of their life time were obtained.
Unit costs were obtained from the 2000 Drug topics Red Book, 
Montvale, NJ: Medical Economics company. 2000.195

List the costs used in the evaluation – if quantities of resource use are reported separately from cost values, show sources for 
the resource estimates as well as sources for unit costs used.

Follow-up costs Number of follow-up visits other than 
adjustments (LGBP = 6; LAGB = 0)

US$159 

Lifetime Pharmaceuticals (for 100% of 
LGBP patients and 0% for LAGB)

US$72 

indicate the source for individual cost values (if appropriate)

Indirect costs 
(costs due to lost productivity, unpaid inputs to patient care)
Were indirect costs included:

Not applicable

Describe how indirect costs were estimated (e.g. how days of lost productivity were estimated and how those days were 
valued)

Not applicable

indicate the source for individual cost values (if appropriate)
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Health state valuations/utilities 
(if study uses quality of life adjustments to outcomes)
Were the utility data derived from:

Tick Were the methods for deriving these data adequately described (give 
sources if using data from other published studies)?

A single study by Craig and Tseng140 that 
reported utility values that were elicited 
from the general population

✓ Not explained. See comments to Craig and Tseng140 for methodology 
used in eliciting utilities 

A review/synthesis or combination of 
previous studies

Expert opinion

List the utility values used in the evaluation

See comments to Craig and Tseng140

indicate the source for individual utility values (if appropriate)

Modelling
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete event simulation)

A deterministic decision model (a decision tree)

Was this a newly developed model or was it adapted from a previously reported model? If an adaptation, give the source of the 
original.

An adjusted model published in Craig and Tseng140 

What was the purpose of the model (i.e. why was a model required in this evaluation)?

We designed a model to evaluate the incremental cost-effectiveness of LGBP and LAGB compared with non-operative weight 
loss interventions and with each other

What are the main components of the model (e.g. health states within a Markov model)? Are sources for assumptions over 
model structure (e.g. allowable transitions) reported – list them if reported.

The no-treatment arm of the decision tree model assumes that the patients do not lose or gain weight and that their QALYs 
depend on the initial BMI, gender and the baseline age. 
Both arms of the decision tree model assume two surgery outcomes that occur in the first instance: successful surgery and 
death. In the LGBP arm the surviving patients may need to undergo a revisional surgery, which can be successful or result in the 
death of a patient. In the LAGB arm the surviving patients may need to undergo a reversal surgery (band removal), which is not 
associated with the risk of death. All surviving patients in both arms (except those who underwent a reversal surgery) achieve 
weight loss specific to the type of surgery (figure 1, p. 27). 
It is not clear how the probability of revisional surgery for LAGB (5%) was incorporated into the model.
The remaining life-years and lifetime costs for the population in the surgical and non-surgical treatment alternatives depend on 
the gender; baseline age and the eventual BMI (Thompson et al.144). The BMI is determined by the decision analytic model with 
the horizon of 3 years. The utility values published in Craig and Tseng140 (2002) and differentiated by gender, age and BMI are 
applied to remaining life-years to obtain QALYs.

Extract effectiveness data for [natural history/disease progression] model and show sources

Short term (1–3 years) effectiveness data for the open gastric bypass comprised the following
1. Weight loss (in percentage of excess body weight) for LGBP and LAGB was apparently taken from the range of studies (see 
table 1 for the references), averaged across them and converted into BMI (the formula is not provided so the actual values 
used in the model are not known). 
2. Perioperative mortality (1% for LGBP and 0.05% for LAGB) and deep venous thrombosis rates were taken from the 2004 
systematic literature review (Chapman et al.151).
3. Rates of revisional surgery (5% for LGBP and 5% for LAGB) were taken from the range of studies (see table 1 for the 
references) 
4. Perioperative mortality rates for revisional surgery (1% for LGBP and 0.05% for LAGB) were taken from the experts’ 
opinion
5. Other complication rates were taken from the US Health Cost and Utilization Project and the experts’ opinion.
6. The rate of a reversal surgery (band removal – 5%) was taken from the experts’ opinion
The clinical outcomes in terms of differential complication rates included only in the cost side of the incremental C : E ratio and 
are not reported here
Utility weights for men and women (for a specific values of BMI and age variables) were obtained from Craig and Tseng140 (see 
relevant comments in the review of their paper). 



DOI: 10.3310/hta13410 Health Technology Assessment 2009; Vol. 13: No. 41

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

347

What is the model time horizon? Duration of the cycle?

Although the decision analytic model covers costs and outcomes over the initial 3 years involving a surgical intervention in 
two out of three arms of the model, the economic evaluation extends to the lifetime due to the nature of the data on the life 
expectancy and lifetime costs available from Thompson et al.144 

What, if any, discount rates have been applied in the model? Same rate for costs and outcomes?

Cost and QALYs were discounted at 3%

Results/analysis
What measure(s) of benefit were reported in the evaluation?

QALYs

Provide a summary of the clinical outcome/benefits estimated for each intervention/strategy assessed in the evaluation

Not reported

Provide a summary of the costs estimated for each intervention/strategy assessed in the evaluation (table 13, p. 1498)

Not reported. 

Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-effectiveness ratios)? If so, provide 
a summary of the results.

Although the objective of the study was to evaluate the incremental cost-effectiveness of LGBP and LAGB compared with 
non-operative weight loss interventions and with each other it does not seem that the ICER of LGBP versus LAGB was 
calculated. 
The results are presented in terms of an incremental cost per additional QALY comparing LGBP with non-surgical treatment 
and LAGB with non-surgical treatment. A set of ICERs was produced for different combinations of gender, the baseline age and 
BMI. 
The results are only available for men and women at 35 years of age and 40 kg/m2 at the baseline.

LGBP versus non-surgical treatment

Incremental cost per additional QALY

Baseline age 35 years; BMI 40 kg/m2

Men Women

18,543 14,680

LAGB versus non-surgical treatment

Incremental cost per additional QALY

Baseline age 35 years; BMI 40 kg/m2

Men Women

11,604 8878

Although no other results are reported, the authors commented that for other baseline ages (35-, 45- and 55-year-old) and 
BMI categories (40, 50, 60 kg/m2) the ICER comparing LGBP with no-treatment strategy is consistently higher than the ICER 
comparing LAGB with no-treatment strategy.

Give results of any statistical analysis of the results of the evaluation.

None provided
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Was any sensitivity analysis performed – if yes, what type(s) [i.e. deterministic (one-way, two-way etc) or probabilistic].

The authors investigated uncertainty associated with parameter estimates in the model, but the source of the ranges in 
parameter estimates, and methods used to derive them, were not clear. A series of one-way sensitivity analyses were 
performed and results proved to be sensitive to the value of the primary clinical outcome (weight loss measured in the% 
of excess weight loss), cost of the surgical procedure, number of times the band adjustment was required for the LAGB 
procedure and the estimated rate of perioperative mortality for LGBP procedure (figure 2, p. 29). 
A two-way sensitivity analysis was conducted where clinical effect (weight reduction measured in the% of excess weight loss) 
was varied simultaneously over the range of 0–100% in both arms. The results for a 45-year-old female with the baseline BMI 
of 40 kg/m2 were presented in figure 3, p. 30. the authors concluded that for this subgroup of patients the ‘difference in cost-
effectiveness’ mostly favours LAGB and that included the base-case point observations of 55% of excess weight loss in LAGB 
patients versus 71% of excess weight loss in LGBP patients. However, the ‘difference in cost-effectiveness’ apparently refers 
to the difference in cost-effectiveness ratios calculated in two arms of the model rather than the ICER. Therefore, the authors’ 
conclusion of the likely superiority of the LAGB procedure over the LGBP procedure is not supported by the means of this 
particular two-way sensitivity analysis.

What scenarios were tested in the sensitivity analysis? How do these relate to structural uncertainty (testing assumptions over 
model structure such as relationships between health states), methodological uncertainty (such as choices of discount rate or 
inclusion of indirect costs) or parameter uncertainty (assumptions over values of parameters in the model, such as costs, quality 
of life or disease progression rates)?

None

Give a summary of the results of the sensitivity analysis – did they differ substantially from the base-case analysis. If so, what 
were the suggested causes?

In this study the authors found that both bariatric procedures were cost-effective at < $25,000 per QALY for all base-case 
scenarios (i.e. the combinations of baseline ages of 35, 45 or 55 years and BMI of either 40, 50, 60 kg/m2).

Conclusions/implications
Give a brief summary of the author’s conclusions from their analysis

The authors also concluded that LAGB is more cost-effective than LGBP for all base-case scenarios. However, because the 
ICER directly comparing these two surgical interventions was not calculated this conclusion may not be true across the range 
of combinations of the baseline age and BMI values.

What are the implications of the evaluation for practice?
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Studies included in previous 
publications of the systematic 
review but excluded 
from 2008 update

The following 11 trials (21 publications) that were 
included in previous publications15,70,71 of the 
systematic review have been excluded from the 
2008 update.

Andersen 1984/88
Andersen T, Backer OG, Stokholm KH, Quaade 
F. Randomized trial of diet and gastroplasty 
compared with diet alone in morbid obesity. N Engl 
J Med 1984;310:352–6.

Andersen T, Stokholm KH, Backer OG, Quaade F. 
Long-term (5-year) results after either horizontal 
gastroplasty or very-low-calorie diet for morbid 
obesity. Int J Obes 1988;12:277–84.

Andersen 1987
Andersen T, Backer OG, Astrup A, Quaade F. 
Horizontal or vertical banded gastroplasty after 
pretreatment with very-low-calorie formula diet: a 
randomized trial. Int J Obes 1987;11:295–304.

Buckwalter
Buckwalter JA, Mason EE, Payne JH. A prospective 
comparison of the jejunoileal and gastric bypass 
operations for morbid obesity. World J Surg 
1977;1:757–68.

Buckwalter JA. Clinical trial of jejunoileal and 
gastric bypass for the treatment of morbid obesity: 
four-year progress report. Am Surg 1980;46:377–
81.

Buckwalter JA. Clinical trial of surgery for morbid 
obesity. South Med J 1978;71:1370–1.

Danish Obesity Project
Backer O, Gudmand HE, Andersen B, Baden 
H, Martiny P, Juhl E, et al. Randomised trial of 
jejunoileal bypass versus medical treatment in 
morbid obesity. The Danish Obesity Project. Lancet 
1979;2:1255–8.

Quaade F. Studies of operated and nonoperated 
obese patients. An interim report on the 
Scandinavian Obesity Project. Am J Clin Nutr 
1977;30:16–20.

Stokholm KH, Nielsen PE, Quaade F. Correlation 
between initial blood pressure and blood pressure 
decrease after weight loss: A study in patients with 
jejunoileal bypass versus medical treatment for 
morbid obesity. Int J Obes 1982;6:307–12.

Griffen 1977
Griffen WOJ, Young VL, Stevenson CC. A 
prospective comparison of gastric and jejunoileal 
bypass procedures for morbid obesity. Ann Surg 
1977;186:500–9.

Hall 1990
Hall JC, Watts JM, O’Brien PE, Dunstan RE, 
Walsh JF, Slavotinek Ae. Gastric surgery for 
morbid obesity. The Adelaide Study. Ann Surg 
1990;211:419–27.

Laws 1981
Laws HL, Piantadosi S. Superior gastric reduction 
procedure for morbid obesity: a prospective, 
randomized trial. Ann Surg 1981;193:334–40.

Lechner 1981
Lechner GW, Callender AK. Subtotal gastric 
exclusion and gastric partitioning: a randomized 
prospective comparison of one hundred patients. 
Surgery 1981;90:637–44.

Naslund 1988
Naslund I. The size of the gastric outlet and the 
outcome of surgery for obesity. Acta Chirurg Scand 
1986;152:205–10.

Naslund I, Wickbom G, Christoffersson E, Agren 
G. A prospective randomized comparison of gastric 
bypass and gastroplasty. Complications and early 
results. Acta Chirurg Scand 1986;152:681–9.

Naslund I. Gastric bypass versus gastroplasty. A 
prospective study of differences in two surgical 

Appendix 16 

List of studies excluded from 
review of clinical effectiveness 



Appendix 16

350

procedures for morbid obesity. Acta Chirurg Scand 
Suppl 1987;536:1–60.

Naslund I, Beckman KW. Gastric emptying rate 
after gastric bypass and gastroplasty. Scand J 
Gastroenterol 1987;22:193–201.

Naslund I, Hallgren P, Sjostrom L. Fat cell weight 
and number before and after gastric surgery for 
morbid obesity in women. Int J Obes 1988;12:191–
7.

Naslund I, Jarnmark I, Andersson H. Dietary 
intake before and after gastric bypass and 
gastroplasty for morbid obesity in women. Int J Obes 
1988;12:503–13.

Pories 1982
Pories WJ, Flickinger EG, Meelheim D, Van Rij AM, 
Thomas FT. The effectiveness of gastric bypass over 
gastric partition in morbid obesity: consequence 
of distal gastric and duodenal exclusion. Ann Surg 
1982;196:389–99.

Van Rij 1984
Van Rij AM. Gastric bypass and gastric partitioning 
in morbid obesity: results of a controlled trial 
[abstract]. Aust N Z J Med 1984;14(Suppl. 1):340.

Studies excluded from 
updated searches

Adams TD, Avelar E, Cloward T, Crosby RD, 
Farney RJ, Gress R et al. Design and rationale of 
the Utah obesity study. A study to assess morbidity 
following gastric bypass surgery. Contemp Clin 
Trials 2005;26:534–51. [Twelve-month results not 
reported, reports design and baseline only.]

Andersson I, Adolfsson B, Apelman J, Bengtsson 
B, Rossner S, Thorne A. Prospective randomised 
controlled study with a 3 year follow-up-behaviour 
modification + adjustable gastric banding 
(AGB) vs AGB. Int J Obes 2001;25(Suppl. 2):S27. 
[Intervention – behaviour modification, length of 
follow-up.]

Arcila D, Velazquez D, Gamino R, Sierra M, Salin-
Pascual R, Gonzalez-Barranco J et al. Quality of 
life in bariatric surgery. Obes Surg 2002;12:661–5. 
[Study design – cross-sectional study.]

Batsis JA, Romero-Corral A, Collazo-Clavell M, 
Sarr MG, Somers V, Lopez-Jimenez F. The effect 
of bariatric surgery on metabolic syndrome: a 

population based, long-term controlled study. 
Diabetes 2008;57:A484–A485. [Study design.]

Blanco-Engert R, Weiner S, Pomhoff I, Matkowitz 
R, Weiner RA. Outcome after laparoscopic 
adjustable gastric banding, using the Lap-Band 
and the Heliogast band: a prospective randomized 
study. Obesity Surgery 2003;13:776–9. [Interventions 
– comparison of techniques rather than different 
procedures.]

Bouillot JL, Servajean S, Coupaye M, Berger N, 
Veyrie N, Poitou C et al. Laparoscopic surgery 
for morbid obesity: Results of a comparative 
study: Gastric banding vs gastric bypass. Obes 
Surg 2006;16:416. [Study design not an RCT for 
comparison of surgical procedures.]

Busetto L, Mirabelli D, Petroni ML, Mazza M, 
Favretti F, Segato G et al. Comparative long-term 
mortality after laparoscopic adjustable gastric 
banding versus nonsurgical controls. Surg Obes 
Related Dis 2007;3:496–502. [Study design, not 
concurrent controls.]

Christou NV, Sampalis JS, Liberman M, Look D, 
Auger S, McLean AP et al. Surgery decreases long-
term mortality, morbidity, and health care use in 
morbidly obese patients. Ann Surg 2004;240:416–
23. [Study design – retrospective cohort study.]

Cummings DE, Weigle DS, Frayo RS, Breen PA, Ma 
MK, Dellinger EP et al. Plasma ghrelin levels after 
diet-induced weight loss or gastric bypass surgery. 
N Engl J Med 2002;346:1623–30. [Patients, study 
design, length of follow-up.]

DeMaria EJ. Bariatric surgery for morbid obesity. N 
Engl J Med 2007;356:2176–83. [Study design.]

Deveney CW, MacCabee D, Marlink K, Welker K, 
Davis J, McConnell DB. Roux-en-Y divided gastric 
bypass results in the same weight loss as duodenal 
switch for morbid obesity. Am J Surg 2004;187:655–
9. [Study design.]

Dittmar M, Heintz A, Hardt J, Egle UT, Kahaly 
GJ. Metabolic and psychosocial effects of minimal 
invasive gastric banding for morbid obesity. Metab 
Clin Exp  2003;52:1551–7. [Unclear length of 
follow-up, no reply from authors.]

Dixon AFR, Dixon JB, O’Brien PE. Laparoscopic 
adjustable gastric banding induces satiety: a 
randomized crossover study. Int J Obes 2004;28:S39. 
[Patients, study design.]
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Gravante G, Araco A, Araco F, Delogu D, De 
LA, Cervelli V. Laparoscopic adjustable gastric 
bandings: a prospective randomized study of 
400 operations performed with 2 different 
devices. Archiv Surg 2007;142:958–961. 
[Intervention – comparison of devices rather than 
different procedures.]

Griffen WO, Jr., Young VL, Stevenson CC. A 
prospective comparison of gastric and jejunoileal 
bypass procedures for morbid obesity. 1977. Surg 
Obes Related Dis 2005;1:163–72. [Reprint of 1977 
paper – excluded for intervention – jejunoileal 
bypass.]

Herron DM. Biliopancreatic diversion with 
duodenal switch vs. gastric bypass for severe 
obesity. J Gastrointest Surg 2004;8:406–7. [Overview.]

Holeczy P, Bolek M, Sevcikova J. Comparison of 
first 25 laparoscopic gastric banding and gastric 
sleeve resections with 1 year follow-up. Obes Surg 
2008;18:482. [Study design.]

Keating C, Moodie M, O’Brien P, Peeters A, Dixon 
J. Cost-effectiveness of surgically induced weight 
loss for the management of type-2 diabetes: 
randomised trial. Int J Obes 2008;32(Suppl. 1). 
[Outcomes.]

Lawson ML, Kirk S, Mitchell T, Chen MK, Loux 
TJ, Daniels SR et al. One-year outcomes of Roux-
en-Y gastric bypass for morbidly obese adolescents: 
a multicenter study from the Pediatric Bariatric 
Study Group. J Pediatr Surg 2006;41:137–43. [Study 
design – retrospective.]

Lee W-J. Laparoscopic Roux-en-Y versus mini-
gastric bypass for the treatment of morbid obesity: 
a prospective randomized controlled clinical trial. 
Ann Surg 2005;242:20–8. [Comparison of surgical 
technique (gastric bypass vs mini gastric bypass).]

Lee WJ, Wang W, Huang MT. Laparoscopic 
adjustable silicone gastric banding versus vertical 
banded gastroplasty in morbidly obese patients. 
Ann Surg 2004;240:391–2. [Letter – overview.]

Liorci MP, Ilias EJ, Kassab P, Castro OA. [Roux 
en Y gastric bypass surgery or gastric band 
to the treatment of the morbid obesity?.]. [In 
Portuguese.]. Rev Assoc Med Brasil 1900;52:195-
Aug. [Overview.]

Mummadi RR, Kasturi KS, Sood G. Effect of 
bariatric surgery on nonalcoholic fatty liver disease 
(NAFLD): a meta-analysis. Hepatology 2007;46(4, 
Suppl. S). [Before and after studies.]

Naslund I. Lessons from the Swedish Obese 
Subjects Study: the effects of surgically induced 
weight loss on obesity comorbidity. Surg Obes 
Related Dis 2005;1:140–4. [Overview.]

Rabl C, Palazzo F, Rogers S, Posselt A, Cello J, 
Campos G. Laparoscopic gastric bypass is as safe as 
laparoscopic gastric banding and provides superior 
weight loss outcomes. Obes Surg 2008;18:459–60. 
[Study design.]

Ryan D, Stenlof K, Martin P. Design and methods 
for a randomized clinical evaluation comparing 
gastric bypass surgery, an intensive medical 
intervention and usual care for class III obesity. 
Obes Res 2004;12:A42. [Abstract – no data. Authors 
contacted – no surgical arm in trial.]

Sampalis JS, Liberman M, Auger S, Christou NV. 
The impact of weight reduction surgery on health-
care costs in morbidly obese patients. Obes Surg 
2004;14:939–47. [Length of follow-up of control 
group.]

Shikora SA. ‘What are the yanks doing?’ The U.S. 
experience with Implantable Gastric Stimulation 
(IGS) for the treatment of obesity – update on the 
ongoing clinical trials. Obes Surg 2004;14(Suppl. 
1):S40–S48.[Intervention – implantable gastric 
stimulation, length of follow-up.]

Skroubis G, Anesidis S, Kehagias I, Mead N, 
Vagenas K, Kalfarentzos F. Roux-en-Y gastric 
bypass versus a variant of biliopancreatic diversion 
in a non-superobese population: prospective 
comparison of the efficacy and the incidence of 
metabolic deficiencies. Obes Surg 2006;16:488–
95. [Design – not randomised (confirmed with 
authors).]

Suter M, Giusti V, Worreth M, Heraief E, Calmes 
JM. Laparoscopic gastric banding: a prospective, 
randomized study comparing the Lapband and 
the SAGB: early results. Ann Surg 2005;241:55–62. 
[Intervention – comparison of techniques rather 
than different procedures.]
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Thorne A, Lonnqvist F, Apelman J, Hellers 
G, Arner P. A pilot study of long-term effects 
of a novel obesity treatment: omentectomy in 
connection with adjustable gastric banding. Int J 
Obes Related Metabol Disord: J Int Assoc Study Obes 
2002;26:193–9. [Intervention – omenectomy.]

Weiss HG, Nehoda H, Labeck B, Peer-Kuehberger 
R, Oberwalder M, Aigner F et al. Adjustable 
gastric and esophagogastric banding: a 
randomized clinical trial. Obes Surg 2002;12:573–8. 
[Intervention – comparison of techniques rather 
than procedures.]
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Caro JJ, Ozer Stillman I, Danel A, Getsios D, McEwan 
P. Cost-effectiveness of rimonabant use in patients at 
increased cardiometabolic risk: estimates from a Markov 
model. J Med Economics 2007;10:239–54. [Only non-
surgical interventions are evaluated.]

Caro JJ, O’Brien J.A, Hollenbeak CS, Spackman E, 
Ben-Joseph R, Okamoto LJ, et al. Economic burden and 
risk of cardiovascular disease and diabetes in patients 
with different cardiometabolic risk profiles. Value in 
Health 2007;10(Suppl. 1):S12–S20. [Not an economic 
evaluation of the alternative therapies.]

Christou NV, Sampalis JS, Liberman M, Look D, 
Auger S, McLean AP, et al. Surgery decreases long-
term mortality, morbidity, and health care use in 
morbidly obese patients. Ann Surg 2004;240:416–23. 
[Intermediate outcome (percent excess weight loss) is 
not converted into the final outcome.]

Clegg AJ, Colquitt J, Sidhu MK, Royle P, Loveman 
E, Walker A. The clinical effectiveness and cost-
effectiveness of surgery for people with morbid obesity: 
a systematic review and economic evaluation. Health 
Technol Assess 2002;6:1–153. [The previous report.]

Clegg AJ, Colquitt J, Sidhu MK, Royle P, Loveman 
E, Walker A. Clinical and cost effectiveness of surgery 
for morbid obesity: a systematic review and economic 
evaluation. Int J Obes Related Metabol Disord: J Int Assoc 
Study Obes 2003;27:1167–77. [Journal publication of the 
previous report.]

Craig BM, Tseng DS, Fang J. Is bariatric surgery worth 
its weight in gold (costs)? Evidence-Based Gastroenterol 
2003;4:88–9. [Not a complete economic evaluation; cost 
and outcomes are not reported.] 

Encinosa WE, Bernard DM, Chen CC, Steiner CA. 
Healthcare utilization and outcomes after bariatric 
surgery. Med Care 2006; 44:706–12. [Intermediate 
outcomes (complication rates, length of stay) are not 
converted into the final outcomes.]

Fang J. The cost-effectiveness of bariatric surgery. 
Am J Gastroenterol 2003;98:2097–8. [Not an economic 
evaluation. A comment to the included paper by Craig 
and Tseng, 2002.]

Flum DR. Cost and survival outcomes assessment of 
gastric bypass surgery. Surg Obes Related Dis 2005;1:41–
44. [Not a complete economic evaluation, review.]

Flum DR, Salem L, Elrod JA, Dellinger EP, Cheadle A, 
Chan L. Early mortality among Medicare beneficiaries 
undergoing bariatric surgical procedures. JAMA 
2005;294:1903–8. [Not a complete economic evaluation. 
Intermediate outcomes (mortality) are not converted 
into the final outcomes.]

Gallagher SF, Banasiak M, Gonzalvo JP, Paoli DP, 
Allwood J, Morris D, et al. The impact of bariatric 
surgery on the Veterans Administration healthcare 
system: a cost analysis. Obes Surg 2003;13:245–8. [Not a 
complete economic evaluation; Costing study; outcomes 
are not reported.] 

Haby MM, Vos T, Carter R, Moodie M, Markwick A, 
Magnus A, et al. A new approach to assessing the health 
benefit from obesity interventions in children and 
adolescents: the assessing cost-effectiveness in obesity 
project. Int J Obes 2006;30:1463–75. [Not a complete 
economic evaluation, method only.]

Jones Jr, AJD, Benotti PN, Capella RF, Cooper CG, 
Flanagan L, et al. Open versus laparoscopic Roux-en-Y 
gastric bypass: A comparative study of over 25,000 
open cases and the major laparoscopic bariatric 
reported series. Obes Surg 2006;16:721–7. [Not a 
complete economic evaluation intermediate outcomes 
(complication rates) are not converted into the final 
outcomes.]

Katopodi T, Katostaras T. The weight reduction 
operation of choice: Mason vs gastric bypass. A 
comparative study. Rev Clin Pharmacol Pharmacokin 
Int Edn 2005;19:155–8. [Costs and outcomes are not 
converted into the final outcomes.]

Korenkov M, Sauerland S, Junginger T. Surgery for 
obesity. Curr Opin Gastroenterol 2005;21:679–83. [Not an 
economic evaluation. Not a systematic review.]

Kral JG, Christou NV, Flum DR, Wolfe BM, Schauer PR, 
Gagner M et al. Medicare and bariatric surgery. Surg Obes 
Related Dis 2005;1:35–63. [Not an economic evaluation. 
Not a systematic review.]

Lamotte M, Annemans L, Lefever A, Nechelput M, 
Masure J. A health economic model to assess the long-
term effects and cost-effectiveness of orlistat in obese 
type 2 diabetic patients. Diabetes Care 2002;25:303–8. 
[Only non-surgical interventions are evaluated.]
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Levy P, Fried M, Santini F, Finer N. The comparative 
effects of bariatric surgery on weight and Type 2 
diabetes. Obes Surg 2007;17:1248–56. [Not an economic 
evaluation. Not a systematic review.]

Livingston EH, Fink AS. Quality of life: cost and future 
of bariatric surgery. Archiv Surg 2003;138:383–8. [Not 
an economic evaluation; review of non-utility based 
HRQoL.]

Monk JS, Nagib ND, Stehr W. Pharmaceutical savings 
after gastric bypass surgery. Obes Surg 2004;14:13–15. 
[Not an economic evaluation. Costing study.]

Narbro K, Agren G, Jonsson E, Naslund I, Sjostrom L, 
Peltonen M. Pharmaceutical costs in obese individuals: 
comparison with a randomly selected population sample 
and long-term changes after conventional and surgical 
treatment: the SOS intervention study. Arch Intern 
Med 2002;162:2061–9. [Costs and outcomes are not 
converted into the final outcomes.]

Nguyen NT, Goldman C, Rosenquist CJ, Arango A, 
Cole CJ, Lee SJ, et al. Laparoscopic versus open gastric 
bypass: a randomized study of outcomes, quality of 
life, and costs. Ann Surg 2001;234:279–89. [Costs and 
outcomes are not converted into the final outcomes.]

Nguyen NT, Varela JE, Sabio A, Naim J, Stamos M, 
Wilson SE. Reduction in prescription medication 
costs after laparoscopic gastric bypass. Am Surgeon 
2006;72:853–6. [Not an economic evaluation. Costing 
study.]

Paxton JH, Matthews JB. The cost effectiveness of 
laparoscopic versus open gastric bypass surgery. Obes 
Surg 2005;15:24–34. [Costs and outcomes are not 
converted into the final outcomes.]

Sampalis JS, Liberman M, Auger S, Christou NV. The 
impact of weight reduction surgery on health-care costs 
in morbidly obese patients. Obes Surg 2004;14:939–47. 
[Costs and outcomes are not converted into the final 
outcomes.]

Sanchez-Santos R, Del Barrio MJ, Gonzalez C, Madico 
C. Long-term health-related quality of life following 
gastric bypass: influence of depression. Obes Surg 
2006;16:580–5. [Costs are not reported; outcomes are 
not converted into the final outcomes.]

Siddiqui A, Livingston E, Huerta S. A comparison of 
open and laparoscopic Roux-en-Y gastric bypass surgery 
for morbid and super obesity: a decision-analysis model. 
Am J Surg 2006;192(5):e1–e7. [Costs and outcomes are 
not converted into the final outcomes.]

Snow LL, Weinstein LS., Hannon JK, Lane DR, 
Ringold FG, Hansen PA, et al. The effect of Roux-en-Y 
gastric bypass on prescription drug costs. Obes Surg 
2004;14:1031–5. [Not an economic evaluation. Costing 
study.]

Zlabek JA, Grimm MS, Larson CJ, Mathiason MA, 
Lambert PJ. Kothari SN. The effect of laparoscopic 
gastric bypass surgery on dyslipidemia in severely obese 
patients. Surg Obes Related Dis 2005;1:537–42. [Not a 
complete economic evaluation. Intermediate outcomes 
are not converted into the final outcomes.]
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Comparison of laparoscopic 
sleeve gastrectomy and Roux-
en-Y-gastric bypass in the 
treatment of morbid obesity

Laparoscopic sleeve-gastrectomy will be compared 
to laparoscopic proximal Roux-Y-gastric bypass in 
a prospective randomised study. Primary outcome 
measure is effectiveness in terms of weight loss, 
reduction in comorbidity and quality of life over 
five years. Secondary outcome measures are: early 
morbidity, duration and cost of the operation, late 
morbidity, reoperations (for complications, for 
insufficient weight loss) and postoperative changes 
of gastrointestinal hormones.

•	 Estimated enrolment: 90 (adults with BMI 
> 40).

•	 Study start date: July 2006.
•	 Estimated study completion date: August 2016.
•	 Estimated primary completion date: 

September 2010 (final data collection date for 
primary outcome measure).

•	 Sponsors and collaborators: University 
Hospital, Basel, Switzerland. Swiss National 
Science Foundation, Ethicon Endo-Surgery.

•	 http://clinicaltrials.gov/ct2/show/NCT00356213.

Laparoscopic adjustable 
gastric banding versus 
sleeve gastrectomy
Official title: Laparoscopic 
adjustable gastric banding versus 
laparoscopic sleeve gastrectomy: 
a prospective randomised trial

The investigators aim to determine the clinical 
and metabolic outcomes of two available 
bariatric restrictive procedures: laparoscopic 
adjustable gastric banding and laparoscopic 
sleeve gastrectomy for the treatment of morbid 
obesity in veterans. Primary outcome measures 
are only described as ‘Short and long term 
clinical outcomes’ over five years. Secondary 
outcome measures are: metabolic outcomes, 
oesophagogastric physiology, hormonal physiology 
and procedure costs.

•	 Estimated enrolment: 40 (veterans with BMI 
> 35 with comorbidities or BMI > 40).

•	 Study start date: January 2008.
•	 Estimated study completion date: December 

2012.
•	 Estimated primary completion date: December 

2010 (final data collection date for primary 
outcome measure).

•	 Sponsors and collaborators: North Texas 
Veterans’ Healthcare System.

•	 http://clinicaltrials.gov/ct2/show/NCT00434655.

Laparoscopic bariatric 
surgery to treat Type 2 
diabetes in obese patients

This pilot research study is being performed to 
determine whether bariatric surgery can safely 
provide better control of diabetes symptoms 
in obese diabetics than continuing medical 
management (antidiabetic drugs in combination 
with diet and lifestyle changes). This study will be 
comparing gastric bypass and adjustable gastric 
banding to treatment with a combination of drugs, 
diet and lifestyle changes for control of Type 2 
diabetes. Primary outcome measure: diabetic 
control as assessed by HbA1c. Secondary outcome 
measures: resolution of diabetes; improvement in 
diabetic control and cardiometabolic profile; weight 
loss and decrease in BMI; reduction in the usage 
of insulin or other diabetic drugs; improvement 
in diabetic complications and end-organ damage; 
improvement in health-related quality of life and 
depression scores; and, utilisation of resources and 
productivity losses. Duration of study not stated.

•	 Estimated enrolment: 72 (BMI 30 to < 40 kg/
m2) plus have had Type 2 diabetes mellitus for 
more than five years and have complications).

•	 Study start date: May 2007.
•	 Study end date: not stated.
•	 Sponsors and collaborators: Hamilton Health 

Sciences.
•	 http://clinicaltrials.gov/ct2/show/NCT00428571.

Appendix 21 

List of ongoing studies



Appendix 21

356

Mechanisms of diabetes control 
after weight loss surgery
The aim of this study is to determine whether 
the magnitude of the incretin effect on insulin 
secretion is greater after gastric bypass than 
after an equivalent diet-induced weight loss. We 
will compare, in obese patients with diabetes, 
randomised to VLCD or to gastric bypass, the effect 
of an equivalent weight loss on the incretin effect 
(difference in insulin secretion after comparable 
oral and intravenous glucose loads).

•	 Study type: observational.
•	 Study design: case–control, prospective.
•	 Estimated enrolment: 20.
•	 Study start date: September 2005.
•	 Estimated study completion date: July 2008.
•	 http://clinicaltrials.gov/ct2/show/NCT00571220.

Longitudinal assessment 
of bariatric surgery 
(LABS-1) –  completed 

The primary objectives of this study are to assess 
the safety of bariatric surgery by estimating the 
prevalence of short-term adverse outcomes in 
a multicentre cohort of patients undergoing 
bariatric surgical procedures and to determine 
the associations between short-term adverse 
outcomes after bariatric surgery and both clinical/
demographic patient characteristics and features of 
operative/perioperative care.

•	 Study type: observational.
•	 Study design: cohort, prospective.
•	 Enrolment: 5102.
•	 Study start date: March 2005.
•	 Study completion date: December 2007.
•	 Primary completion date: December 2007. 

(Final data collection date for primary outcome 
measure.)

•	 Sponsors and collaborators: National Institute 
of Diabetes and Digestive and Kidney Diseases 
(NIDDK).

•	 http://clinicaltrials.gov/ct2/show/NCT00433810.

Long-term effects of bariatric 
surgery (LABS-2)

The primary objective of LABS-2 is to use 
standardised techniques and measures to assess 
the longer-term safety and efficacy of bariatric 
surgery by: (1) comparing postsurgical outcomes 

with preoperative status; and (2) examining risks 
and benefits of surgery. LABS-2 will determine 
the associations between clinical/demographic 
patient characteristics, components of the surgical 
procedure, and perioperative and postoperative 
care with postoperative risks and changes in patient 
status.

•	 Study type: observational.
•	 Study design: cohort, prospective.
•	 Estimated enrolment: 2400.
•	 Study start date: March 2006.
•	 Estimated study completion date: August 2009.
•	 Sponsors and collaborators: National Institute 

of Diabetes and Digestive and Kidney Diseases 
(NIDDK).

•	 http://clinicaltrials.gov/ct2/show/NCT00465829.

Advanced medical therapy 
versus advanced medical therapy 
plus bariatric surgery for the 
resolution of Type 2 diabetes
The aim of the study is to compare the relative 
clinical outcomes between advanced medical 
therapy alone or advanced medical therapy 
combined with bariatric surgery [either Roux-en-Y 
gastric bypass or laparoscopic sleeve gastrectomy] 
in patients with Type 2 diabetes and a BMI between 
30 and 40 kg/m2. The study will examine the 
short- and long-term effects of each intervention 
on biochemical resolution of diabetes, diabetic 
complications and end-organ damage.

•	 Study type: interventional.
•	 Study design: treatment, randomised, open 

label, parallel assignment, safety/efficacy study.
•	 Official title: STAMPEDE: Surgical Therapy 

And Medications Potentially Eradicate Diabetes 
Efficiently.

•	 Estimated enrolment:  150.
•	 Study start date:  February 2007.
•	 Estimated study completion date:  December 

2013.
•	 Estimated primary completion date: January 

2011. (Final data collection date for primary 
outcome measure.)

•	 Sponsors and collaborators: The Cleveland 
Clinic, Ethicon Endo-Surgery, LifeScan.

•	 http://clinicaltrials.gov/ct2/show/NCT00432809.
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A prospective randomised 
controlled intervention study 
of conventional management 
versus the placement of 
the Lap-Band system in 
severely obese adolescents 
in effecting weight loss
A group of 50 severely obese adolescents will be 
randomised to either a conventional management 
plan incorporating the Active8 Adolescent 
Programme with dietary and behavioural 
modification or surgical management with the 
Lap-Band system. 

•	 Open parallel study.
•	 Start date: 1 February 2005.
•	 Closed, but follow-up is continuing.
•	 Funding: NHMRC, Inamed Health, Centre for 

Obesity Research and Education (CORE).
•	 http://www.anzctr.org.au/trial_view.

aspx?ID=181.

Double-blind randomised 
controlled study to compare the 
outcomes of laparoscopic gastric 
banding and laparoscopic Roux-
en-Y gastric bypass in morbidly 
obese patients attending the 
Multidisciplinary Morbid Obesity 
Clinic at King’s College Hospital
•	 Anticipated start date: 1 September 2003.
•	 Anticipated end date: 1 September 2009.
•	 Status of trial: ongoing.
•	 Trial design: double-blind randomised 

controlled study.

Interventions: To compare the outcomes of 
laparoscopic gastric banding and laparoscopic 
Roux-en-Y gastric bypass.

 – 1. To compare the early outcome (first 
six months postoperatively) of the two 
operations with that of a matched group of 
morbidly obese patients who are on a low-
calorie diet only (controls).

 – 2. To determine if there is any clinical and 
statistical difference in the outcomes of 
the two surgical procedures in the early, 
medium and long term (up to five years 
postoperatively).

•	 Contact name Mr A. G. Patel, King’s College 
Hospital, London, UK.

•	 ISRCTN Register ISRCTN33929407.
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Feedback
The HTA programme and the authors would like to know 

your views about this report.

The Correspondence Page on the HTA website 
(www.hta.ac.uk) is a convenient way to publish  

your comments. If you prefer, you can send your comments  
to the address below, telling us whether you would like  

us to transfer them to the website.

We look forward to hearing from you.
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