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PROJECT OVERVIEW 

 Obesity is defined as an excessively high amount of body fat or adipose tissue in 

relation to lean body mass (Source: http://www.cdc.gov/nccdphp/dnpa/obesity/ 

defining.htm).  Body Mass Index (BMI) is the most widely-used measure to quantify the 

degree of excess weight and is calculated by taking the weight (in kilograms) and 

dividing by the square of the height (in meters).  A BMI of ≥ 25 kg/m2 is considered 

overweight and a BMI of ≥ 30 kg/m2 indicates obesity.  Obesity is further sub-classified 

into mild (BMI of 30-34.9 kg/m2), moderate (35-39.9 kg/m2) and severe (40 kg/m2 or 

greater) categories (World Health Organization Guidelines 1998). 

 The prevalence of obesity has increased dramatically in both developed and 

developing nations (WHO 2004).  In Canada, rates have risen steadily over the past three 

decades (Tremblay 2002) and it is currently estimated that 15% of the Canadian 

population is obese (Katzmarzyk 2002).  Obesity is associated with an increased risk of 

several chronic conditions, including cardiovascular disease, type 2 diabetes, cancer, 

sleep apnea and arthritis (Must 1999).  Severely obese individuals are at particularly high 

risk for such complications.  In the United States (US), 5% of individuals are severely 

obese and this percentage is growing at a disproportionately greater rate compared with 

individuals in lower BMI categories (Sturm 2003).  In Canada, severe obesity is 

estimated to affect 2% of males and 4% of females (Doukets 1999). 

 The economic burden of obesity in Canada is high as well; Katzmarzyk (2004) states 

that these costs exceeded $4 billion in 2001.  These costs include direct medical costs for 

the treatment of medical conditions that are associated with obesity and indirect costs 

associated with work loss. 

 There are several alternative treatments for obesity.  These include dietary changes, 

behavioural modification, physical activity, medications and surgery.  

Non-pharmacological treatments and drug therapy have limited long-term success rates 

(Padwal 2003).  The only treatment modality that has been shown to lead to sustained 

weight loss over periods of several years is bariatric or weight reduction surgery 

(Douketis 1999; Brolin 2002).  However, the effect of such procedures on cardiovascular 
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outcomes (such as stroke or heart disease) or on mortality has not been studied in 

randomized controlled trials (Padwal 2004).  The current criteria for surgical intervention 

are: a BMI ≥35 kg/m2 with specific comorbidities (e.g., diabetes, hypertension), or a BMI 

≥40 kg/m2 (National Institutes of Health Consensus Development Conference Statement, 

1992).  Currently, the most commonly performed bariatric surgeries can be classified into 

purely restrictive procedures that merely limit stomach capacity (gastric banding or 

stapled gastroplasty) and procedures which both restrict gastric capacity and also cause 

subclinical malabsorption (gastric bypass) (Brolin 2002).  In the early 1990s, bariatric 

surgeries were performed via open laparatomy incisions.  Now, both types of procedures 

can be performed laparoscopically as well.  Depending on the type of procedure, patients 

initially lose between 35-60% of baseline body weight and, on average, maintain a 

weight loss of approximately 16% after eight years (Brolin 2002; Sjostrom 2000).  In the 

US, the annual number of bariatric procedures has risen above 100,000, a six-fold 

increase over the past decade (Steinbrook 2004).  Data from the Canadian Institute of 

Health Information (CIHI) indicate that the number of bariatric surgeries performed 

annually in Canada (excluding Quebec) has risen 14-fold over a two-year span to just 

over 1100 surgeries in fiscal year 2002/03 (Padwal 2005). 

 In Alberta, the number of bariatric surgeries has varied with no clear upward trend; in 

the five-year span between 1999/2000 and 2003/04 the numbers of surgeries were, 

respectively: 154, 188, 202, 180 and 149. 

 Gastric bypass surgery is the most common bariatric procedure in Alberta.  

Laparoscopic adjustable gastric banding (LAGB) is not currently offered although its use 

is approved in Canada.  An Alberta Heritage Foundation for Medical Research health 

technology report (Schneider 2000) found it to be a viable alternative to existing 

procedures, but the economic aspects of the treatment were not considered. 

 Institute of Health Economics Working Paper 06-01 2 



The purpose of this report is to examine the economic issues associated with LGB.  The 

following analyses were conducted: 

(1) a systematic review of the economic literature on obesity-related interventions, 

with special attention to the differences between gastric bypass and gastric 

banding;  

(2) an estimate of the Alberta population who meet the practice guideline criteria 

for surgical intervention; 

(3) an estimate of the current medical resources use by severely obese persons 

(BMI of 40 kg/m2 or greater); and 

(4) a costing analysis for persons who have had bariatric surgery in Alberta (none 

of which are banding procedures).
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SYSTEMATIC REVIEW OF ECONOMIC ANALYSES OF 
BARIATRIC SURGERY FOR OBESITY 

This review included all published economic studies comparing one bariatric procedure 

with either another type of bariatric procedure or with a non-surgical intervention.  Two 

types of studies were reviewed.  In the first type of study, costs of alternative 

interventions were compared but did not look at outcomes.  In the second type of study 

both costs and utility or Quality Adjusted Life Years (QALYs) as outcomes were 

examined.  A utility measure, or QALY, is an index that ranges from 0 to 1 and is used to 

reflect the relative health status of a person.  In the utility scale, 0 is generally a measure 

of death and 1 of perfect health.  When comparing two interventions, a cost-utility 

analysis provides an estimate of the additional cost per each additional QALY.  If, 

however, one intervention costs less and has a greater utility, then it is not necessary to 

use a cost-utility ratio because the cheaper intervention is the better one on both counts – 

cost and outcome.  In the event that one intervention costs more and is better than 

another, policy analysis can be used to compare how much extra one has to pay per 

additional QALY.  There is no hard and fast rule as to when a cost utility ratio is deemed 

acceptable.  In an early study, Laupacis et al. (1992) divided dollar per QALY ratios into 

acceptability zones.  In their interpretation, a cost per QALY ratio of under $20,000 was 

considered to be highly cost- effective, while one above $100,000 was not considered 

cost-effective.  The in- between range was considered a gray area, subject to 

interpretation, although even the $20,000 and $100,000 benchmarks are subjective as 

well.  Since 1992, what have been considered as highly cost-effective and cost-ineffective 

have probably changed, but there is no authoritative statement on this. 

Methods 

Search Strategy 

Our search strategy used the following databases: PubMed, EMBASE, Health Star, Web 

of Science, and the Cochrane Library.  Bibliographies of the selected papers were also 

hand searched for additional relevant references. 
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Selection criteria 

Studies were selected that compared one bariatric procedure to either another bariatric 

procedure or to a non-surgical control group.  Studies were included that observed a 

post-surgical follow-up period.  Health Technology Assessment (HTA) reports that were 

based on modelling using secondary data were also included.  Articles were eliminated 

that included only specific operations-related costs (with no follow-up) and papers that 

did not report sufficient information about cost estimates to allow for an assessment of 

the quality of the economic analysis. 

Results 

A total of 154 articles were identified.  Based on the review of abstracts of these articles 

and of the references in the found literature, 29 articles were ordered for closer review 

and, of those, ten articles were included in the final analysis.  In addition, three HTA 

studies were included in the review after a further hand search, increasing the number of 

articles reviewed to 13.  There were two studies that each had two articles, so the final 

number of studies included in the review was 11. 

The bariatric surgery studies included in the review have been categorized into three 

groups: studies that compare bariatric surgeries to non-surgical alternative; lap banding to 

gastric bypass; and before-after comparisons of bariatric surgeries (Appendix 1). 

Bariatric Surgery vs. Non-surgical Alternative 

Of the 11 different studies, five compared different bariatric surgeries to non-surgical 

alternatives.  Narbro et al. (2002) showed that obese individuals had significantly higher 

medication costs than the general population, especially in obesity-related diseases.  The 

study did not find a statistically significant difference in medication costs during a 6 year 

follow-up between the surgical group and non-surgical group, indicating that even though 

bariatric surgery reduces weight by about 16%, this reduction is not enough to yield 

savings in medication costs.  Agren et al. (2002) used the same Swedish 6 year 

prospective comparison of two cohorts and found that the surgical group had higher 

hospitalization rates and costs during the follow-up period, resulting in an increase of 
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US$1200 per patient per year in the bariatric group over the control group.  Only a 

modest post-surgery weight reduction was obtained in a population that did not include 

serious comorbidities. 

A Canadian study analyzed changes in total health care costs after surgery (Christau et al. 

2004, Sampalis 2004).  The study found that bariatric surgery patients, without any 

significant comorbidity, had significantly lower hospitalization-related costs than the 

non-surgical control group, and that the surgery yielded cost savings after 3 years. 

Three cost-utility studies utilized secondary data in economic modelling (Clegg et al. 

2002, Clegg et al. 2003, MSAC 2003, Craig & Tseng 2002).  Clegg et al. (2002 and 

2003) modelled a cost/QALY ratio of less than £11,000 per QALY (about CAN$26,350) 

for all bariatric surgeries.  Craig et al. (2002) estimated that the ratios ranged between 

US$5000 and US$35,000 per QALY depending on the sex, age and BMI of the group.  

The Australian study (MSAC 2003), an updated version of the English study (Clegg et al. 

2002, Clegg et al. 2003), showed that all the cost/QALY ratios of the different bariatric 

surgeries were within the acceptable range (e.g., between US$7000 and US$33,000 per 

QALY). 

Comparison of Lap Banding and Gastric Bypass 

The recent Canadian costing study (Chen and McGregor 2004) gives updated cost 

estimates in Quebec to laparoscopic adjustable gastric banding (LAGB) and laparoscopic 

Roux-en-Y (LR-en-Y) procedures.  The direct cost for the hospital to conduct an LAGB 

was $7178 and $5207 for an LR-en-Y (including professional cost of $8460 and $6490, 

respectively).  Follow-up costs, including professional costs for 2 years post surgery, 

were $416 for LAGB and $180 for LR-en-Y (Chen and McGregor 2004). 

Some of the studies that compared bariatic surgery with non-surgical alternatives also 

compared different surgical operations.  The cost/QALY results indicate that both 

laparoscopic banding and gastric bypass are in the acceptable cost/QALY range ($7000 

to $33,000) but it is difficult to make definite ranks between the bariatric surgery 

procedures based on the modelled QALY and cost estimates (MSAC 2003). 
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Before and after comparisons 

Van Gemert et al. (1999) included both modelling and prospective follow-up of 21 

patients.  They observed significant improvement in the health-related quality of life in 

mobility, energy, pain and emotional reactions as well as in the Nottingham Health 

Profile part II items and Visual Analog Scale.  Surgery produced small lifelong 

incremental cost savings and QALYs was the dominant treatment.  This study was the 

only one to include the productivity gain estimates of the surgery ($2756/year).  

Gallagher et al. (2003) showed that a reduction in health care costs offset bariatric 

surgery costs within one year.  However, this before-after study included only 25 patients 

who were relatively old (mean age of 52 years) and severely obese (mean BMI of 52). 

The main hypothesis in the medication-related cost articles were that bariatric surgery can 

reduce the comorbidity-related medication of the obese patients and thus pay off the cost 

of the surgery.  Two before-after studies analyzing changes in the medication costs 

(Monk et al. 2004, Pottieger et al. 2004) found that medication costs were reduced 

significantly after bariatric surgery, paying off the cost of surgery in a few years and 

producing savings in medication costs in the long run.  However, these studies were 

based on a relatively short follow-up period and did not include patient or health care-

related costs other than medication costs. 

QALY Context 

In economic decision–making, cost-utility studies are seen as important.  The review 

identified only four cost-utility studies.  Three of them utilized secondary data in 

economic modelling (Clegg et al. 2002, Clegg et al. 2003, MSAC 2003, Craig & Tseng 

2002) and the study of van Gemert et al. (1999) included both modelling and a 

prospective follow-up.  As shown before, Van Gemert et al. (1999) found that surgery 

produced small lifelong incremental cost savings and increases in QALYs and was the 

dominant treatment. Clegg et al. (2002 and 2003) and Craig et al. (2002) modelled the 

cost/QALY ratio for bariatric surgeries; results ranged between US$5000 and US$35,000 

per QALY depending on the sub-group and type of procedure.  In the Australian study 

(MSAC 2003) all cost/QALY ratios were interpreted to be within acceptable ranges.  
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However, based on the evidence available, it is difficult to make definite rankings 

between the bariatric surgery procedures based on the cost/QALY results (MSAC 2003). 

Discussion 

Although the number of articles written about bariatric surgery is relatively large, we 

found only 13 economic articles that fulfilled our review-inclusion criteria.  Even in 

many of these selected studies there were significant limitations, thereby restricting their 

use in decision-making.  Two out of three studies that concentrated on medication costs 

found that savings in the medication costs after surgery offset the surgery costs within a 

few years, while one study indicated that surgery did not reduce medication costs 

significantly compared to non-surgical treatment options. 

Of the studies that analyzed hospitalization and other health care costs, two found 

bariatric surgery to be cost-saving within 1 and 3 and on-half years while one study 

showed that the surgical group had higher costs than the non-surgical group.  One of the 

cost-utility studies showed dominance in both cost and QALY indicating that bariatric 

surgery was the technology that should be chosen.  Three other cost-utility studies 

showed cost/QALY ratios that were acceptable for funding but they included some 

restrictions, especially in the methods of determining outcomes; thus, the comparisons 

between bariatric surgeries do not provide accurate estimates.  Considering only 

operation costs in the Canadian health care system, LAGB was $1970 more expensive 

than LR-en-Y. 

Although the results indicate that the bariatric surgery reduces the burden of illness, 

especially by reducing the number and degree of the comorbidities, only one article 

among the economic studies measured and showed improvements in health-related 

quality of life.  In addition, only one study measured and showed improvements in the 

productivity of patients due to improved employment and reduced sickness leaves.  Due 

to the contradictory results of the reviewed studies, the exclusion of certain important 

types of costs and outcomes, and the relatively low quality of many of the studies, it is 

difficult to determine whether bariatric surgery is cost–saving, or, if so, how 

cost-effective it is.  This is also partly due to differences in the target population of the 
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studies and the surgical operations used in the studies.  Furthermore, the identified studies 

do not provide enough information to closely compare the cost-effectiveness of the lap 

banding to other bariatric surgeries; thus its cost-effectiveness can be considered to be 

similar to all the other widely-used bariatric surgeries. 

THE OBESE POPULATION IN ALBERTA 

Introduction 

In this section we estimate the number of obese individuals in Alberta who are eligible 

for a bariatric procedure according to current guidelines. 

Methods 

The population estimate consisted of males and females between the ages of 20 and 55. 

We included four study groups: 

1. individuals with BMI levels in the normal range (18-24.9 kg/m2); 

2. overweight individuals (BMI between 25 and 34.9 kg/m2); 

3. obese individuals with a BMI between 35 kg/m2 and 39.9 kg/m2 with the 

following major obesity-related comorbidities: asthma, bronchitis, 

emphysema, arthritis, high blood pressure, heart disease, diabetes and 

ulcers (as defined in the Canadian Community Health Survey); and 

4. severely obese individuals (BMI ≥ 40 kg/m2).  

The data source used for this analysis was the 2000 Canadian Community Health Survey 

(CCHS).  The CCHS is a population-based survey of over 130,000 Canadian residents 

who provide self-reported information on a variety of health-related topics, including 

personal characteristics, health determinants, health status and health system utilization.  

(Ref: http://www.statcan.ca/english/concepts/health/cchsinfo.htm).  The responses of 

interest were age, gender, weight and height (which were used to estimate BMI) and the 

presence of certain chronic health conditions (lasting over 6 months). 

 Institute of Health Economics Working Paper 06-01 9 



Respondents are asked to report whether or not they have been diagnosed with each of a 

number of specific conditions by a health professional.  Selected conditions were those 

that were identified by the project steering group.  Statistics Canada population weights 

with Alberta respondent data were used to generate an estimate reflective of the 

population of Alberta. 

Results 

An estimated 1,613,240 persons between the ages of 20 and 54 lived in Alberta during 

the study period.  After excluding non responders and individuals with BMI levels less 

than 18 kg/m2 and non responses, data from 1538 thousand individuals were available for 

analysis.  The breakdown of this population estimate by BMI is shown in Table 1.  Many 

more women than men were found to be severely obese.  In total, 1.3% of females and 

0.6% of males had BMIs levels greater than 40 kg/m2. 

In Table 2, we show the breakdown of comorbidities for persons in the BMI group 

between 35 and 39.9.  It is noted that this table does not provide an unduplicated account; 

its purpose is to show the total frequency of each of the potentially related comorbidities.  

Back problems are the most frequent, followed by high blood pressure, asthma and 

rheumatoid arthritis. 

The total number of persons who are potentially eligible for bariatric surgery in Alberta is 

39,727 (= 25,545 + 14,182) which is the sum of all persons with BMIs between 35 and 

39.9 with the comorbidities listed above, and all persons with a BMI greater than 40.0. 

RESOURCE USE AMONG THE OBESE IN ALBERTA 

Introduction 

This section investigates whether obese individuals use more health care resources than 

non-obese persons.  An estimate of the use of resources for the entire population is 

calculated with a focus on inpatient hospital use and visits to general practitioners and 

specialists. 
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Methods 

Respondents to the CCHS report annual use for the following services: number of days in 

hospital and nursing homes, number of visits to a family doctor and number of visits to a 

specialist physician.  As the respondents were relatively young, and therefore unlikely to 

be living in a nursing home, the first variable was used as a proxy for days in hospital.  

The average number of days of hospital use, general physician visits, and specialist visits 

were estimated by BMI level (as defined above) and sex. 

Alberta-wide unit costs were estimated for each resource use category using a method 

developed by Jacobs et al. (2004).  Per diem hospital costs are derived as the provincial 

average inpatient costs per hospital days in all provincial hospitals.  Hospital care, which 

included inpatient physician visits, was estimated at $918 per day.  Physician fees are 

used as a measure of physician costs per visit.  These fees include an estimate of the 

diagnostic tests associated with office visits (as identified in billings) and outpatient 

facility costs associated with specialist visits (as identified by the location of the billings).  

General practitioner and specialist visits, including diagnostic tests and hospital clinic 

costs, were $32 and $122, respectively. 

Results 

Table 3 shows the physical indicators of resource use for the four BMI groups.  For males 

and females combined there was a trend towards higher utilization of hospital days, GP 

visits and specialist visits for the obese groups.  This was not a consistent finding for the 

overweight category.  In females, the number of days spent in hospital were substantially 

higher for overweight and obese groups, although women in the severely obese category 

used fewer hospital days on average than those in the 35-39.9 kg/m2 BMI group.  GP 

visits were considerably higher for all high BMI groups, especially for the severely obese.  

Specialist visits were also higher for the obese groups and those in the 35-39.9 kg/m2 

BMI group had the highest values at 1.6 visits per woman, which was double the rate for 

women in the normal BMI group. 
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The trend of higher resource use for obese women is even more striking after one 

accounts for the distribution of women according to age and BMI group.  Of all the 

women in our sample in the Normal BMI group, 58.7% are in the child-bearing 20-39 age 

group and 41.3% are in the 40-54 age group.  In the overweight and obese groups, there 

are greater proportions of older (40-54 year old) women.  In the overweight group, 54.5% 

of all women are over 40, while in the obese group 52.4% of all women are over 40.  The 

implications for this age/BMI shift are as follows: women in the younger age group tend 

to use more resources because of childbearing; and since obese women and overweight 

women use more resources overall, this “excess” of resources is especially emphasized 

because it is an excess over those women who already tend to use more resources. 

Table 4 translates these trends into dollars.  All persons with above-normal BMI levels 

used a greater amount of resources.  In women, those in the normal BMI range incurred 

hospital and medical doctor costs of $685.  Women in the obese BMI range incurred 

costs of $1259 (BMI between 35 and 39.9 kg/m2) and $1016 (BMI > 40 kg/m2). 

COST ANALYSIS FOR PERSONS WITH BARIATRIC SURGERY 

Objective 

The objective of the cost analysis was to estimate the average annual cost of health 

services in 1 year prior to, and 3 years after, bariatric surgery for all persons in Alberta 

who underwent such a procedure in 1999/2000.  This allows estimates of the potential 

economic benefits of surgery.  The assumption was that weight loss induced by the 

surgical procedure would translate into lower resource utilization and, thus, lower costs in 

the post-surgical period. 

Method 

In the analysis we included patients who had bariatric surgery during 1999/2000 but no 

related surgery in the previous year and who maintained active registration in the Alberta 

Health Care Insurance Plan (AHCIP) for the entire study period.  Patients who died or 

moved out of Alberta were excluded.  Bariatric surgery was defined as gastric 
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partitioning for obesity (AHCIP Schedule of Medical Benefits Fee Code 56.93) either 

alone or in combination with small-to-small intestinal anastomosis (57.7).  The study 

horizon included the year prior to the first bariatric procedure and 3 years following the 

index procedure. 

The cost analysis was undertaken from the perspective of the Ministry of Health and 

included only services paid entirely by Alberta Health and Wellness (AHW) or Regional 

Health Authorities (RHAs).  Included services were medical practitioner payments, 

inpatient hospitalizations and outpatient hospitalizations.  The data sources were the 

Alberta Health Care Insurance Plan (ACHIP) Claims, Hospital Morbidity and 

Ambulatory Care Classification data files, respectively.  Practitioner payments were 

actual payments for services provided within the study horizon.  We included all inpatient 

stays with a discharge date within the study period.  The cost of each inpatient stay was 

estimated by multiplying the Alberta average inpatient cost per patient-day by the length 

of stay.  The average inpatient cost per day was derived from the provincial Management 

Information System (MIS) data; inpatient costs were obtained from allocations and direct 

reporting of inpatient expenditure data and were applied to inpatient days to obtain per 

diem expenses.  The cost of each outpatient visit was estimated by the average unit cost 

corresponding to the Alberta Ambulatory Care Classification System (ACCS) grouper 

code assigned to the visit.  All unit cost data were provided by AHW and all costs were 

adjusted to constant 2002/03 dollars, so no deflation was necessary.  Regarding 

practitioner costs, we deflated the nominal cost of each service event based on historical 

fee increases specific to each practitioner type, obtained from Table 2.16 (page 52) of the 

Alberta Health Care Insurance Plan (AHCIP) Statistical Supplement 2003. 

This analysis includes an estimation of the average annual health service cost per patient 

for each of the 3 years following the index surgical procedure and for the previous year.  

The following additional descriptive data are provided: demographic characteristics of 

the population; comorbid conditions existing prior to, and at the time of, the index 

surgical procedure; frequency of the hospital site performing the procedure; reasons for 

other hospitalizations (in terms of the assigned Case Mix Group, or CMG, as classified 
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by the Canadian Institute for Health Information); and rates of subsequent hospitalization 

for obesity-related procedures. 

Results 

The demographic characteristics of the 152 patients who had bariatric surgery in 

1999/2000 are shown in Table 5.  Female patients comprised 91% of the surgical patients 

and about 92% of patients were in the 20-50 year old range.  Ninety-three (61%) patients 

had a gastric partitioning procedure (code 56.93) alone and 59 (39%) had partitioning in 

combination with small-to-small intestinal anastomosis (57.7). 

Table 6 shows the average annual cost of hospital services incurred by these patients.  By 

far, the highest average cost was incurred in the year of surgery.  The cost for this year 

was over four times that incurred in the year prior to surgery.  This primarily reflects the 

physician and hospital costs associated with the procedure itself.  Average costs declined 

successively in years 2 and 3, but still remained higher than the year prior to surgery.  

Part of the explanation for this finding relates to an increase in subsequent 

hospitalizations for obesity-related procedures, as is discussed below.  Annual 

post-surgical costs were higher than pre-surgical costs for both inpatient hospital and 

physician services; however, outpatient costs were much more consistent from year to 

year.  Unlike the other services, outpatient costs reached a maximum in year 2, at a level 

that was less than 20% of the average cost incurred in the year prior to surgery. 

In the year before surgery, inpatient cost was the smallest component of total cost.  

However, in the years following surgery it became the greatest component.  In the year of 

surgery, inpatient costs were over 60% of the total average costs.  In year 3, inpatient 

costs were still about 50% of total costs. 

Surgical procedures were performed in only four hospitals.  The distribution of patients 

by hospital is shown in Table 7.  Seventy (46%) of the patients received surgery in the 

Cardston Municipal Hospital and 59 (39%) in the Medicine Hat Regional Hospital.  

Two-thirds (101) of patients were re-admitted following the index surgical procedure.  
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Sixty of those patients, or 40% of all surgical patients, were hospitalized for removal of 

excess fatty tissue or skin (apronectomy). 

Table 8 shows the frequency distribution of hospitalization in years 2 and 3 by Case Mix 

Group (CMG) code.  Several patients had more than one hospitalization.  In order to 

assign a unique diagnosis code or CMG to each patient, an assignment criterion was 

devised, which was that the patient would be assigned to that hospitalization that had the 

longest length of stay. 

After obesity-related procedures, the most frequent reason for the hospitalization was 

depressive mood disorders, followed by vaginal delivery.  Excluding obesity procedures, 

the average annual hospitalization frequency and rate, during years 2 and 3 was 22 (about 

14%).  In comparison, the year prior to surgery had a slightly lower hospitalization rate, 

as only 18 patients (less than 12%) were hospitalized.  Although there was no dominant 

reason for hospitalization, three patients (16%) were admitted with depressive mood 

disorders. 

It initially appears from Table 9 that bariatric surgery patients had few other health 

conditions.  However, an analysis of diagnostic codes indicates that 128 patients (84%) 

had pre-existing comorbid conditions at the time of surgery. 

Table 10 shows the conditions that accounted for two-thirds of pre-existing comorbidity 

diagnoses, ranked in descending order of frequency.  Twenty-one patients (14%) 

developed other comorbid conditions during their surgical hospital stay. 

CONCLUSIONS AND DISCUSSION 

In this paper, an economic analysis of alternative ways of treating obesity was conducted, 

focusing on surgical methods.  The analysis took several different approaches: a review 

of the economic literature; an analysis of population characteristics and health services 

use, comparing persons with various severity levels of obesity; and a pre- post-analysis of 

the health care costs of all persons who have had obesity surgery. 
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The literature review indicated that there are very few studies that allow a clear 

identification of the cost and economic impact of the various methods for treating 

obesity.  The very slight burden of evidence favours bariatric surgery on the grounds that 

subsequent costs are reduced; but there is some contradictory evidence as well.  There is 

little evidence to prefer one bariatric method (LABG or LR-en-Y) over the other.  In this 

section, a summary of the results of the paper is provided.  The estimated number of 

persons who would meet the guidelines for bariatric surgery in Alberta was almost 

40,000 in 2000.  In 1999/2000, 152 Alberta residents underwent bariatric surgery; this 

represents a small fraction (0.38 per cent) of the total eligible population. 

The costs associated with obesity, with and without surgery, are summarized as follows.  

The net additional medical costs per obese person (compared to those in the normal BMI 

range) is $268 per year for those in the 35 to 39.9 BMI range and $366 per year for those 

in the over 40 BMI range. 

The cost of the surgical procedure itself would be $5207 for the open bypass procedure 

and $7178 for the laporascopic procedure, a difference of $1971 in favour of the open 

bypass procedure.  In addition, there are substantial post-surgery costs, but there was no 

comparative information on these. 

In the 3 years after surgery, there is no evidence that the post-surgery medical costs are 

reduced below those prior to surgery.  This is due to an absence of long-range data.  In 

the absence of such information, we can only speculate that successful surgery might 

eventually reduce medical costs by roughly $300 annually.  But the procedures 

themselves, without further post-surgery treatment, cost between $5000 and $7000 

annually.  Therefore, the “payback period” for such a procedure would be substantial.  

However, there is every indication that quality of life is improved considerably, and at a 

reasonable cost. 
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Table 1 
Distribution of Persons Aged 20-55 in Alberta by BMI and Resource Use Indicators 
 
 18 – 24.9 25 – 34.9 35-39.9 ≥40 Totals
Number of 
People in Group     

 

Men 339,869 
(41.5%) 

444,950 
(54.4%) 

27,168 
(3.3%) 

4836 
(0.6%) 

816,832

     

Women 435,934 
(60.4%) 

253,001 
(35.0%) 

23,500 
(3.2%) 

9319 
(1.3%) 

721,754

     

Both 775,803 
(50.4%) 

697,952 
(45.3%) 

50,668 
(3.3%) 

14,182 
(0.9%) 

1,538,586 
(100.0%)

 
 
 
 
 
Table 2 
Breakdown of Chronic Conditions by Number of Comorbidities 
Persons in Alberta with BMI between 35 and 39.9 
 

Number of Chronic Conditions  
 1 2 3 4 ≥5 

Total 

Diabetes 363 535 317 511 1448 3174 
High Blood Pressure 1847 1105 1380 559 2714 7605 
Heart disease 0 0 131 99 1528 1758 
Arthritis 2386 1782 2580 763 3179 10,690 
Asthma 344 990 2424 784 2845 7387 
Chronic Bronchitis 653 204 724 636 1368 3585 
Emphysema / COPD 0 0 20 0 0 20 
Stomach / Intestinal Ulcers 160 172 804 145 709 1990 

Total 5753 4788 8380 3497 13,791 36,209 
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Table 3 
Distribution of Persons Aged 20-55 in Alberta by BMI and Resource Use Indicators 
 
 BMI 

 18-24.9 25-34.9 35-39.9 ≥40 
Number of People in Group     

Men 339,869 444,950 27,168 4836 
Women 435,934 253,001 23,500 9319 
Both 775,803 697,952 50,668 14,182 

Hospital Days per Person (Mean) a     
Men 0.25 0.22 0.31 0.46 
Women 0.50 0.70 0.99 0.73 
Both 0.39 0.40 0.62 0.64 

GP Visits Per Person (M; SD)      
Men 2.43; 4.02 2.33; 3.66 2.51; 3.53 6.05; 6.82 
Women 4.18; 5.73 4.82; 6.01 4.80; 5.65 6.32; 6.01 
Both 3.42; 5.13 3.23; 4.80 3.57; 4.77 6.23; 6.30 

Specialist Visits Per Person (M;SD)     
Men 0.43; 1.49 0.43; 1.42 0.54; 1.66 0.63; 1.50 
Women 0.75; 2.01 0.80; 2.06 1.60; 3.21 1.16; 2.24 
Both 0.61; 1.81 0.60; 1.70 1.03; 2.56 0.98; 2.03 

a. Mean = sum / number people in group. 
 

 
 
 
 
 
Table 4 
Unit Cost of Provincial Health Care (Dollars per Person) By BMI, Alberta 2000 
 
Group / BMI 18 – 24.9 25 – 34.9 35-39.9 ≥40 
Male $356 $329 $425 $574 

Female $685 $896 $1259 $1016 

Both $542 $532 $810 $908 
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Table 5 
Distribution of Bariatric Surgical Patients by Age and Sex 
 
Age Intervals Female Male Total Percent

10 - 20 1 0 1 0.7

20 - 30 30 3 33 21.7

30 - 40 61 5 66 43.4

40 - 50 38 4 42 27.6

50 - 60 8 2 10 6.6

Total 138 14 152 100.0

Percent 90.8 9.2 100.0  
 
 
 
 
 
Table 6 
Average Health Service Cost per Bariatric Surgical Patient, 1999/2000 
 
Health Service Year Prior Years After Surgery 

  Year 1 Year 2 Year 3

Practitioner $989 $2942 $1236 $989

Inpatient 576 6356 2340 1637

Outpatient 669 757 783 647

Average  2233 10,056 4360 3273

     

Notes 
1. Costs are in constant 2002/03 dollars 
2. Number of patients = 152 
 

 Institute of Health Economics Working Paper 06-01 19 



Table 7 
Distribution of Patients by Hospital, 1999/2000 
 
Hospital Patients Percent

Cardston Municipal 70 46.1

Medicine Hat Regional  59 38.8

Royal Alex General 22 14.5

Red Deer General 1 0.7

Total 152 100.0
 
 
Table 8 
Frequency of Patients Hospitalized by CMG – Years 2 and 3 
(Used Discharge with Greatest Length of Stay for Each Patient) 
 
CMG CMG Description Patients Percent
478 Obesity Procedures * 44 50.0
757/765/766 Depressive Mood Disorders 8 9.1
609/611 Vaginal Delivery 5 5.7
294 Esophagitis, Gastroenteritis and Miscellaneous Diagnoses 5 5.7
281/297 G.I. Diagnoses 2 2.3
22 Seizure and Headache 2 2.3
255 Less Extensive Esophageal, Stomach & Duodenum Procedures 2 2.3
317 Laparoscopic Cholecystectomy 2 2.3
579 Major Uterine and Adnexal Procedures without Malignancy 2 2.3
604 Caesarean Delivery 2 2.3
792 Adjustment Disorders (MNRH) 2 2.3
143 Simple Pneumonia and Pleurisy 1 1.1
146 Asthma 1 1.1
218 Cardiac Cath. without specified cardiac conditions 1 1.1
269 Bilateral Hernia Procedures 1 1.1
315 Cholecystectomy 1 1.1
576 Radical Hysterectomy and Vulvectomy 1 1.1
684 Fracture of Humerus 1 1.1
756 Post-operative and Post-traumatic Infections 1 1.1
757 Viral Illness 1 1.1
761 Fever of Unknown Origin 1 1.1
803 Extensive Procedures for Injury or Complication 1 1.1
818 Complications of Treatment 1 1.1
Total  88 99.8
* Total patients hospitalized for an obesity procedure was 51; however, seven patients had at least 
   one other hospitalization with a longer LOS. 
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Table 9 
Frequency of Patients Hospitalized by CMG – Year Prior to Surgery 
(Used Discharge with Greatest Length of Stay for Each Patient) 
 
CMG CMG Description Patients Percent
765/766 Depressive Mood Disorders 3 16.7
852 Procedure Cancelled (MNRH) 2 11.1
146 Asthma 1 5.6
770 Bipolar Mood Disorders, Manic without ECT 1 5.6
602 Caesarean Delivery with Complicating Diagnosis 1 5.6
261 Complicated Appendectomy 1 5.6
317 Laparoscopic Cholecystectomy 1 5.6
485 Nutritional and Miscellaneous Metabolic Disorders 1 5.6
297 Other G.I. Diagnoses 1 5.6
756 Post-operative and Post-traumatic Infections 1 5.6
114 Sore Throat (MNRH) 1 5.6
240 Syncope and Collapse 1 5.6
213 Unstable Angina without Cardiac Cath 1 5.6
536 Urinary Obstruction (MNRH) 1 5.6
609 Vaginal Delivery with Complicating Diagnosis 1 5.6
Total  18 100.6
 
 
Table 10 
Pre-Existing Comorbid Conditions at Time of Surgery 
 
ICD9-CM Code Description Rank
568 Other Peritoneal Disorders 1
401 Essential Hypertension 2*
311 Depressive Disorder 3
574 Cholelithiasis 4
493 Asthma 5*
250 Diabetes Mellitus 6*
715 Osteoarthrosis 7*
V15 History of Tobacco use  7
530 Diseases of Esophagus 8
305 Nondependent Drug Abuse 8
272 Disorders of Lipoid Metabolism 8
716 Arthropathies  9*
244 Acquired Hypothyroidism 9
780 Other Sleep Apnea 10*
553 Other Abdominal Hernia 10
300 Neurotic Disorders 10
729 Other Soft Tissue Disorders 11
575 Other Gallbladder Disorders 11
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Appendix. Articles Including Economic Assessment of Bariatric Surgery 
 
Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for

decision-making 

Bariatric surgery vs. non-surgical alternative 

Christau N. et 
al. (2004) 
and 
Sampalis J. et 
al. (2004) 
 
Retrospective 
comparison of 
two cohorts 

Test the 
hypothesis that 
bariatric surgery 
reduces long-
term mortality, 
morbidity, and 
health care use 
of morbidly 
obese patients 

Health outcomes 
and health care 
costs of patients 
who have gone 
through bariatric 
surgery and their 
controls were 
followed up for 5 
years after index 
procedure.  

1035 bariatric 
surgery patients 
(McGill University 
Health Centre; 1986-
2002), and 5746 age 
and gender matched 
severely obese 
patients from 
Quebec.  Comorbid 
patients were 
excluded.  Patients 
were treated by open 
or laparoscopic 
Roux-Y Gastric 
Bypass (RYGB) 
technique (81.3%) or 
vertical banding 
gastroplasty (18.7%).  
Direct medical costs 
of hospitalization, 
physician visits and 
prescription 
medication (1996 
CAD) were included. 
 

Patients in cohort 
had 1 to 5 years 
follow up and thus 
the 5-year follow 
up was not uniform 
for all patients.  
Restricted to no 
comorbid 
population.  
Comparison group 
from a registry, 
which may have 
biased the 
comorbidities at 
the beginning.  No 
attempt at weight 
loss therapy 
required from 
comparison group. 

Mean age of the cohorts was 
about 46 years, 35% male.  
Surgery group follow up 5.3 
years.  Mean initial weight was 
136.4 kg (77-284 kg) and BMI 
50.0 (36-98).  Final BMI was 
32.6 (16-62) with 67% initial 
excess weight loss and 34.6 % 
initial BMI reduction.  Bariatric 
surgery patients had reduced 
mortality rates and morbidity 
rates in almost all followed 
diseases except digestive 
problems which were more 
common in surgery group.  
Bariatric surgery patients had 
50% fewer hospitalizations.  
Controls had 45% higher total 
direct health care costs (5-year 
cost estimates), but study group 
had 68% higher digestive 
problem costs.  Average total 
costs per 1000 patients for 
hospitalization were 
$19,516,667 for bariatric group 
and $25,264,608 for controls.  
Shows a significant reduction in 
direct health care costs in this 
specific population, and surgery 
is cost saving after 3 years. 

Study shows a 
significant 
reduction in direct 
health care costs in 
this specific 
population.  
Because analysis 
restricted to 
patients without 
significant 
comorbidities 
connected to severe 
obesity and 
comparison 
treatment was not 
required/defined, 
there are 
limitations in the 
use of the results 
for decision-
making. 
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Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for

decision-making 

Bariatric surgery vs. non-surgical alternative (cont’d) 

Clegg A. et al. 
(2002) 
for Health 
Technology 
Assessment 
Secondary 
data model 
 
(Article from 
the report with 
the same 
results 
published by 
Clegg et al. 
(2003)  

To assess the 
clinical and cost 
effectiveness of 
surgery for 
people with 
morbid obesity 

Using systematic 
review results 
and consultation 
with experts and 
manufacturers 
the authors built 
up a cost-
effectiveness 
model of 
bariatric surgery 
in the UK.  
Compared 
Laparoscopic 
Adjustable 
Gastric Banding 
(LAGB), 
Vertical Banded 
Gastroplasty 
(VBG), gastric 
bypass and usual 
care. 

A systematic review 
included 16 databases 
to October 2001.  
Also experts and 
manufacturers were 
contacted.  Subjects 
included patients 
with BMI over 40 or 
BMI over 35 with 
serious comorbid 
disease, in whom 
previous non-surgical 
intervention had 
failed.  From the 
clinical and health 
related quality of life 
data a cost / QALY 
model was made 
using 20 year life 
expectancy. 

QALY gain (0.077) 
for one unit change 
in BMI from 
literature and not 
measured for 20-
year time horizon.  
Comparison of the 
different surgeries 
limited due to data 
limitations. 

Surgery resulted in significantly 
greater weight loss than non-
surgical treatment, which was 
maintained to 8 years and led to 
improvements in quality of life 
and comorbidities.  LAGB 
surgery was cost effective at 
£8,527/QALY.  Considerable 
uncertainties exist between costs 
and effectiveness of different 
surgeries.  All three bariatric 
surgeries were cost-effective 
compared to non-surgical 
alternative at cost below £11,000 
per QALY (about CAN$26,350; 
12/2004 exchange rate).  
Results indicate that surgery is 
clinically and cost effective. 

Surgery for morbid 
obesity appears to 
be clinically and 
cost effective 
compared to usual 
care.  Uncertainties 
in the data make it 
impossible to 
distinguish 
between surgeries. 
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Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for

decision-making 

Bariatric surgery vs. non-surgical alternative (cont’d) 

Craig B, & 
Tseng D.  
(2002) 
 
Secondary 
data model 

To estimate the 
cost-
effectiveness of 
gastric bypass in 
the treatment of 
severe obesity. 

Deterministic 
decision model 
to compare the 
lifetime expected 
costs and 
outcomes 
between gastric 
bypass and no 
treatment of 
severe obesity. 

Cost per QALY were 
calculated using 3% 
discount rate.  
Subjects were 35 to 
55 years of age and 
BMI was between 40 
and 50, and who were 
non-smokers, did not 
have cardiovascular 
disease or major 
psychological 
disorders.  QALY 
index estimated by 
regression model to 
age, sex and BMI 
categories from 
national data set.  
Cost measured in 
2001 US$ using 
payer perspective. 

QALYs not 
measured in RCT 
study.  

The cost /QALY ratios ranged 
between $5000 to $16,100 per 
QALY for women and from 
$10,000 to $35,600 per QALY 
for men depending on age and 
initial BMI.  
Cost/QALY ratios are in 
acceptable range. 

Bariatric surgery is 
cost-effective in 
acceptable range 
and it is more cost-
effective for 
women than for 
men.  Lifetime 
medical costs were 
higher for surgery 
indicating that the 
procedure was not 
cost-saving.  

 Institute of Health Economics Working Paper 06-01 27 



 
Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for

decision-making 

Bariatric surgery vs. non-surgical alternative (cont’d) 

Agren G. et al.  
(2002) 
 
Prospective 
comparison of 
two cohorts 
 

To examine the 
relationship 
between obesity 
treatment and 
hospitalization 
cost. 

Follow-up 
hospitalizations 
and their costs 
for 7 years after 
starting surgical 
(mixed surgical 
procedures) or 
non-surgical 
obesity 
treatment.  

Between 1987 and 
1991, 481 surgically 
treated and 481 
matched controls 
were consecutively 
included in the study.  
Follow-up of 
Swedish Hospital 
Discharge Registry 
(HDR) for six years 
after the year of 
surgery.  Zero% and 
3% discount used in 
the calculation.  
Costs shown in 1996 
prices (exchange to 
US$ at March 2001 
rate). 

Other health care 
costs were not 
included.  
Productivity 
changes not 
included.  

Surgical group had mean age of 
47 years, weight 120 kg, BMI 
41.9 and weight reduction after 
six years was 16.7%.  Control 
group was mainly the same, but 
the BMI remained unchanged.   
48.2% of control patients and 
72.3% of surgical patients 
received in-patient care after 
inclusion to program (p<0.0001) 
excluding surgical intervention.  
Discounted and undiscounted 
total hospital costs over the 6 
years including surgery were 3.6 
and 3.7 times higher in the 
surgical group than in the control 
group.  Incremental 
undiscounted and discounted 
cost for surgical treatment was 
on average US$1230 and 
US$1165 per person and year, 
respectively.  
After six years the reduction in 
weight with surgery was small 
and not large enough to reduce 
hospitalization costs compared 
to non-surgical group. 

Modest long-term 
weight reduction 
was obtained in 
this patient 
population that 
included “non-
serious” 
comorbidities.  
However, the 
hospitalization 
costs were higher 
in the surgical 
group during every 
year of follow-up.  
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Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for

decision-making 

Bariatric surgery vs. non-surgical alternative (cont’d) 

Narbro K. et 
al. (2002) 
 
Prospective 
comparison of 
two cohorts 

To measure 
pharmaceutical 
costs in obese 
individuals. 

Surgically 
operated 
patients’ 
prescription 
medications for 6 
years after 
surgery were 
compared to 
non-surgical 
controls and to 
randomly 
selected 
reference 
population.  
Surgical group 
included 
different kinds of 
procedures. 

510 surgically and 
455 conventionally 
treated obese patients 
and 958 randomly 
selected individuals 
were included.  
Prescription 
medication was asked 
with mailed surveys 
from all patient 
populations at the 
same time points 
until six years.  

Data base on 
patients’ reporting.  
Obese patient and 
reference 
population data 
collected from 
different time 
periods.  Other 
health care and 
patient related 
costs not included. 

There were hardly any 
differences between surgically 
and non-surgically treated obese 
patients in the total medication 
costs during six years of follow 
up.  Surgical group had lower 
costs in diabetes mellitus and 
cardiovascular disease 
medications but higher costs for 
gastrointestinal tract disorder 
and anaemia and vitamin 
deficiency medication than 
conventional treatment group.  
Reference population had 
significantly lower medication 
costs than obese patient 
especially in diabetes mellitus, 
cardiovascular disease, non-
steroidal anti-inflammatory and 
pain, and asthma medications.  
The total cost of medication is 
about the same in two treatment 
alternatives for obese 
individuals. 

Obese individuals 
have significantly 
higher medication 
costs than general 
population 
especially in the 
obesity related 
diseases.  Obesity 
surgery, if reducing 
weight about 16% 
in not big enough 
to make savings in 
the medication 
costs. 
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Study, study 

design 
Objectives      Approach Setting and

subjects 
Limitations Results/ Conclusions Implications for
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Lap Banding vs. Gastric Bypass 

Chen & 
McGregor for 
McGill 
University 
Health Centre 
(MUHC)  
(2004) 
 
HTA 
modelling 

In the economic 
analysis, to 
compare the 
costs of 
Laparoscopic 
Adjustable 
Gastric Banding 
(LAGB) and 
(open) R-en-Y 
procedure. 

The cost of 
uncomplicated 
procedure and 
the routine 
follow-up for the 
first two post-
operative years 
at the MUHC. 

The direct medical 
costs at the MUHC 
for LAGB and R-en-
Y were estimated 
using local costs and 
Swedish Adjustable 
Gastric Band.  Also, 
the cost of 
complication was 
estimated using 
frequencies from the 
literature review.  
Both hospital and 
health care system 
perspectives were 
shown. 

There were few 
cost items that 
were from business 
case or expert 
opinions.  This 
may increase the 
uncertainty of the 
cost estimates a 
little.  
Comorbidities and 
other health care 
costs were not 
included. 

The cost of operating on patient 
in the MUHC by LAGB was 
$7178 and by LR-en-Y $5,207 
(including professional costs 
$8460 and $6490 respectively).  
The 2 year follow-up cost for 
LAGB $167 and for LR-en-Y 
$54 (including professional $416 
and $180, respectively).  Total 
cost for the health care system 
would then be $8876 for LAGB 
and $6670 for LR-en-Y. 
Conclusion: Apart from the cost 
of the gastric band device, the 
costs of the two operations were 
fairly comparable. 

Comparison of two 
alternatives showed 
relatively close 
cost estimates 
excluding the price 
of lap banding 
device ($4000) that 
raises the cost of 
LAGB.  Report 
recommends that 
the LAGB 
procedure should 
be performed in 
Quebec after it has 
been accepted by 
the province and 
then only for 
exceptional cases 
where it is seen 
more beneficial 
than the Roux-en-
Y procedure, since 
it is about 39% 
more expensive. 
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Lap Banding vs. Gastric Bypass (cont’d) 

MSAC 
(Medical 
Services 
Advisory 
Committee) 
(2003) 
 
HTA 
modelling 

To model 
incremental 
cost/QALY 
estimates for 
LAGB over 
VBR and 
RYGB. 

The report 
updates the 
NICE report 
cost-
effectiveness 
modelling 
results. 

Current cost 
estimates from 
Australia (Australian 
$ values) were used 
whenever they were 
available to estimate 
Australian 
incremental 
cost/QALY ratios.  

Long-term health 
care costs not 
included.  
Uncertainties in the 
QALY estimates 
due to assumption 
in the mortality 
rates.  Model 
excludes revision 
and complication 
costs. 

The incremental costs for the 
three procedures excluding cost 
of complications and revisions 
(assumed to be equal) were: 
$9121 for LAGB, $8209 for 
RYGB, and $5456 for VGB.  
Sensitivity analysis showed that 
none of the uncertainties could 
change the finding that LAGB 
was more expensive than 
alternatives.  In cost/QALY 
framework RYGB weakly 
dominated LAGB, which may be 
an artifact from the uncertainties 
in the mortality data.  LAGB had 
incremental cost/QALY ratio of 
$26,178 over VGB. 
Conclusion: LAGB has 
acceptable cost-effectiveness 
ratio over VGB.  With the 
evidence of greater cost, LAGB 
may be considered weakly 
dominated by RYGB. 

MSAC 
recommended that 
on the strength of 
the evidence 
pertaining the 
safety, 
effectiveness and 
cost-effectiveness 
of laparoscopic 
adjusted gastric 
banding, public 
funding should be 
continued for this 
procedure. 
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Before after Comparisons of Bariartic Surgery 

Gallagher S. et 
al. (2003) 
 
Retrospective 
analysis of 
consecutive 
patients 

Determine the 
cost of gastric 
surgery in the 
Veterans 
Administration 
Health Care 
System.  

Patients treated 
with the Roux-
en-Y Gastric 
Bypass (RYGB) 
surgery. 

The records of 25 
patients who 
underwent the 
surgery from May 
1999 to October 2001 
were reviewed.  
Mean age was 52±2 
years, and BMI 52±2.  
All obesity-related 
health care costs 
including 
hospitalizations, 
outpatient visits, 
medications and 
home health devices 
were calculated for 
12 months before and 
after the surgery.  

No comparison 
group.  Private 
sector charges 
excluded.  

Total preoperative costs were 
US$10,778±$2460 /patient.  
Post-operative LOS was 8±0.5 
days and cost of surgery 
$8978±$497.  For the first post-
operative year, six patients had 
12 admissions, but routine 
outpatient visits were 
significantly reduced from 55±6 
to 18±2 post-operatively 
(P<0.001).  The cost of all care, 
excluding peri-operative charges 
for 1 year after surgery, was 
$2840±$622/ patient (P=0.005 
vs pre-operative costs).  
Reductions in post-operative 
health care costs offset costs of 
surgery within the first year after 
surgery. 

Operative 
treatment of 
clinically severe 
obesity reduces 
obesity-related 
expenditures and 
utilization of health 
care resources.  
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Before after Comparisons of Bariatric Surgery 

Van Gemert 
W.G. (1999) 
 
Prospective 
analysis of 
case series 

Cost-
effectiveness 
analysis of 
surgical 
treatment of 
morbidly obese 
patients. 

Patients treated 
with vertical 
banded 
gastroplasty 
(VBG) in the 
Netherlands. 

Twenty-one 
consecutive patients 
in University hospital 
Maastricht, 
Netherlands. 
Quality of life was 
measured with the 
Nottingham Health 
Profile and VAS 1 
month before surgery 
and 1 and 2 years 
after surgery by 
mailed survey.  Cost 
of illness model was 
done using 
prevalence estimates 
of morbid obesity and 
cost of treatment of 
diseases in the 
Netherlands.  Costs 
were based on real 
prices.  Direct costs 
included all costs of 
surgery and failure of 
surgery.  Indirect 
costs included the 
value of lost 
productivity.  
Incremental 
cost/QALY was 
calculated.  A 5% 
discount was used for 
cost and 
effectiveness. 

No comparison 
group.  Costs from 
the follow-up 
period not 
included/reported. 
Lifetime 
effectiveness not 
clearly shown.  No 
time for inclusion 
of patients and year 
when costs valued 
and transformed to 
dollars.  QALY 
gains were 
extrapolated from 2 
years to lifelong 
scenario. 

Patients’ mean age was 33 years 
and BMI 47.22±7.15 before, and 
29.17±6.75 after surgery.  One 
out of 21 patients were male.  
Total direct cost of treatment 
was US$5865.  Significant 
improvement in mobility, 
energy, pain and emotional 
reaction dimensions as well and 
NHP II scores and VAS.  The 
incremental cost savings for 47.8 
years varied between $7118 – 
$8029.  The increased 
employment and decreased sick 
leave after VBG resulted in 
productivity gain of $2756/year.  
Both QALYs and costs were 
dominating the VBG procedure. 
The VBG treatment is cost-
effective. 
 

Study shows cost-
effectiveness of the 
VBG treatment for 
morbid obesity.  
However, these 
results were 
modelled without a 
comparison group 
in the study.  This, 
together with other 
limitations in the 
study, restrict the 
usability of the 
study results in 
decision-making. 
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Before after Comparisons of Bariatric Surgery (cont’d) 

Monk J. et al.  
(2004) 
 
Retrospective 
cohort study 

To measure the 
change in 
medication costs 
in gastric bypass 
surgery patients.  

The Roux-en-Y 
gastric bypass 
(RYGB) patients 
at a community-
teaching 
hospital, US.  

Out of 100 
consecutive patients 
64 fulfilled inclusion 
criteria: prescription 
medication prior to 
operation; and having 
follow-up data after  
surgery (6 months).  
Mean follow up was 
16 months.  Cost of 
medication was 
determined based on 
figures supplied by 
the hospital 
pharmacy. 

Mean follow-up 
time 16 months; 
exclusion of 
patients without 
prescription 
medication; and 
incomplete data 
from 23 patients.  
Other health care 
and patient-related 
costs excluded. 

Compared to pre-operation 
period the RYGB produced 
medication cost savings of 
$2184 per year ($182 per month) 
(P<0.01). 
RYGBP significantly reduces 
medication costs related to 
comorbidity.   

Medication related 
costs could be 
reduced by RYGB 
in a comorbid 
patient population.  
Uncertainty related 
on the data together 
with the exclusion 
of the other costs 
restrict the use of 
the study results. 
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Before after Comparisons of Bariatric Surgery (cont’d) 

Pottieger C. et 
al. (2004) 
 
Retrospective 
cohort study 

To measure the 
change in 
diabetic and 
anti-
hypertensive 
medication costs 
in gastric bypass 
surgery patients. 

The Roux-en-Y 
gastric bypass 
(RYGB) patients 
prescription 
medications 
utilizations were 
reviewed pre- 
and post-
operatively.  

Electronic database 
of 51 consecutive 
RYGB patients from 
March 2001 to May 
2002 were studied.  
Patients had BMI >40 
with obesity-related 
diabetes and 
hypertension.  
Prescription 
medications 
utilization was 
reviewed pre-
operatively and at 3- 
and 9-month intervals 
post-operatively.  
Drugs were costed 
based on average 
national wholesale 
pricing. RYGBP 
hospital costs 
included all costs 
related to the 
operation.  

Follow-up included 
medication costs 
only.  Comparison 
to same patients 
before operation.  
Length of follow-
up was not shown 
clearly.  

The patients had 1/2.3 ratio for 
male and female and the mean 
age of 45 years. 25.5% of 
patients had surgical 
complications and the mean 
LOS was 3.29 ±1.17 days.  Both 
diabetes and hypertension were 
present in 34% of patients, with 
diabetes alone in 55.7% and 
hypertension alone in 44.3%.  
Diabetes and hypertension had 
resolved or improved in 92% 
and 78% of patients respectively 
at 9 months after surgery.  
Patients’ initial medication 2.44 
±1.86 drugs (US$184.24 ± 
237.41) was reduced to 0.56 
±0.81 agents (P<0.001), with 
monthly cost of US$42.53 
±116.60.  The reduction in 
diabetes and hypertension 
medications and their costs were 
statistically significant 
(P<0.001).  The expected 
savings of diabetes and 
hypertension medication for 30 
years were $52,080 ($1736/year) 
and exceed RYGB operation 
cost of $14,700.   
Conclusion: In the long term, 
significant medication savings 
can be obtained by bariatric 
surgery. 

Relatively short 
follow-up and 
exclusion of other 
costs than 
medication costs 
restrict the 
utilization of these 
results, although 
comorbidity-
related medication 
costs decreased, at 
least in the short 
term.  
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