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Background: The lack of standards for comparison of 
results was identified by the NIH Consensus Confer- 
ence panelists as one of the key problems in evaluat- 
ing reports in the surgical treatment of severe obesity. 
The analysis of outcomes after bariatric surgery 
should include weight loss, improvement in comorbid- 
ities related to obesity, and quality-of-life (QOL) as- 
sessment. Definitions of success and failure should 
be established and the presentation of results stan- 
dardized. 

Methods: A survey among experienced bariatric 
surgeons was conducted to study the reporting of 
results. The concept of evaluating outcomes by using 
a scoring system was introduced in 1997 and has now 
been refined further. Psychologists with expertise in 
bariatrics were asked to recommend a disease-spe- 
cific instrument to analyze QOL after surgery. 

Results: The system defines five outcome groups 
(failure, fair, good, very good, and excellent), based 
on a scoring table that adds or subtracts points while 
evaluating three main areas: percentage of excess 
weight loss, changes in medical conditions, and QOL. 
To assess changes in QOL after treatment, this 
method incorporates a specifically designed patient 
questionnaire that addresses self-esteem and four 
daily activities. Complications and reoperative sur- 
gery deduct points, thus avoiding the controversy of 
considering reoperations as failures. 

Conclusions: The Bariatric Analysis and Reporting 
Outcome System (BAROS) analyzes outcomes in a 
simple, objective, unbiased, and evidence-based fash- 
ion. It can be adapted to evaluate other forms of medi- 
cal intervention for the control of obesity. This method 
should be considered by international organizations 
for the adoption of standards for the outcome assess- 
ment of bariatric treatments, and for the comparison of 
results among surgical series. These standards could 
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also be used to compare the long-term effects of sur- 
gery with nonoperative weight loss methods. 
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Better statistical reporting of surgical outcomes is UY- 
gently needed for clearer assessment of outcomes. 

Quality-of-life considerations in patients undergoing 
surgical treatment of obesity must be considered. . . 

National Institutes of Health Consensus Confer- 
ence “Gastrointestinal Surgery for Severe Obesity” 
Bethesda, MD, March 25-27, 1991. 

The evaluation of results in bariatric surgery is com- 
plicated by the lack of standards for comparison, 
the use of different parameters to report weight loss, 
and the multiple definitions of success and failure 
in the literature.‘-I4 This was identified by the experts 
at the NIH Consensus Conference on Gastrointesti- 
nal Surgery for Severe Obesity as one of the key 
problems in analyzing case series.15 Furthermore, 
they strongly recommended better statistical re- 
porting of surgical outcomes. Surgeons have tradi- 
tionally used weight loss as the main postoperative 
outcome, although it has become very clear that the 
improvement of medical conditions associated with 
obesity should be included in the final analysis.16J7 
Another controversial issue is how to account for 
reoperations due to complications or unsatisfactory 
weight loss in the final assessment of results, be- 
cause many surgeons consider a reoperation as a 
failure, while others do not? 

As in other chronic diseases, quality-of-life (QOL) 
issues in the obese patient are increasingly impor- 
tant in the analysis of results after medical interven- 
tion. Unfortunately, a clear conceptual basis for QOL 
measures is lacking. I9 Moreover, although many 
psychometric instruments have been developed, 
they are usually lengthy, sophisticated, and not de- 

Obesity Surgey, 8, 1998 487 



Oria and Moovekead 

signed specifically for the morbidly obese patient 
undergoing weight reduction. Moreover, there is no 
consensus among investigators in the selection of 
the most appropriate test for this particular popula- 
tion.20 Although many of these instruments could 
be useful in making a baseline preoperative assess- 
ment, one of the most serious problems in the field 
of bariatric surgery is the poor long-term follow-up, 
even in the simple reporting of weight 10~s.‘~ Thus, 
it is illusory to expect patients to respond to lengthy 
and complicated questionnaires mailed to them sev- 
eral years after the surgery. 

In response to these urgent needs, we have devel- 
oped a simple, one-page analysis system that evalu- 
ates the domains discussed earlier: weight loss, im- 
provement of medical conditions, and QOL. The 
scoring table uses a point scale to define five out- 
come groups, objectively classifying the results in 
term of success or failure, and avoiding the contro- 
versy regarding reoperations. After validation in 
clinical trials, we believe that this instrument should 
be considered by bariatric societies for the adoption 
of standards in reporting outcomes in the treatment 
of obesity. 

Materials and Methods 

The preliminary phase of this project consisted of a 
survey conducted among selected members of the 
American Society for Bariatric Surgery (ASBS), with 
a response rate of 82%. The results were presented 
at the 13th Annual Meeting of the society in Quebec 
City, Canada, and later published.18 Briefly, the sur- 
vey included 12 questions, divided into subsections 
covering controversial issues in reporting the results 
of obesity surgery. Among the findings, percentage 
of excess weight was one of the most used expres- 
sions of weight loss. The majority of responders 
considered it necessary to evaluate the improve- 
ment of medical problems related to obesity, but 
there was disagreement on how this should be ac- 
complished. Most stated that QOL needed to be 
analyzed, although no particular instrument was 
recommended. Finally, the complete lack of consen- 
sus as to the definition of success and failure after 
surgery was again clearly identified. None of the 
eight suggested definitions was selected by a sig- 
nificant number of responders. 

Analysis of Weight Loss and Improvement of 
Medical Conditions 

Following the survey, the idea of creating a scoring 
system to standardize the reporting of outcomes in 

bariatric surgery was developed further. Percentage 
of excess weight loss was selected because it is the 
most widely used in the literature, and it is easy 
both to calculate and to represent graphically. The 
scale of weight loss, divided into quartiles, follows 
a classification similar to that proposed by Reinhold 
and used by several other authors.13 The analysis of 
improvement in medical conditions was modified 
from Brolin et a1.22 These authors considered medical 
disorders “resolved” when controlled without med- 
ication and “improved” when controlled by re- 
duced doses of medication. Some of the dilemmas 
encountered during the development of the Baria- 
tric Analysis and Reporting Outcome System 
(BAROS) were the selection criteria of obesity-re- 
lated comorbidities to be included, how to diagnose 
and classify these according to risk and severity, 
and how to account for changes after weight loss. 
Since obesity can affect almost every organ system 
in the body, with different degrees of severity, a 
complete listing of comorbid conditions was im- 
practical. Therefore, we elected to follow the recom- 
mendations made by the panelists convened by the 
American Obesity Association and the Shape Up 
America! Foundation.23 Table 1 shows seven medical 
problems considered major because of their health 
risks, and the criteria for diagnosis proposed in the 
BAROS. The above-mentioned statement included 
a list of other conditions associated with obesity, as 
shown in Table 2. These conditions are usually not 
life-threatening; thus, we arbitrarily classified them 
as minor for the sake of simplicity, understanding 
that in some instances this may not be the case. 

The numerous potential complications associated 
with obesity surgery were categorized as major and 
minor to stratify degrees of severity. We followed 
the protocol of the International Bariatric Surgery 
Registry (IBSR), which defines a major complication 
in the perioperative period as one that results in a 
hospital stay of ~7 days and a minor complication 
as one that does not.24 A list, not necessarily exhaus- 
tive, is included in Appendix 1 as a guideline. Com- 
plications occurring after discharge were classified 
as major if rehospitalization was necessary for ~1 
week. 

Quality-of-Life Assessment 

After this preliminary research, a letter was sent to 
several psychologists active in the ASBS, requesting 
their help in finding or developing a simple, short, 
and easy-to-answer test to assess QOL after weight 
reduction. On the basis of previous work by Wyss 
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Table 1. Comorbid conditions classified in the BAROS as major due to increased health risks 

Disease 

Hypertension 

Cardiovascular disease 
Dyslipidemia 

Type II diabetes 

Sleep apnea 
OHS 

Osteoarthritis 
Infertility (when appli- 

cable) 

Diagnosis 

Systolic >I40 mmHg 
Diastolic >90 mmHg 
Evidence of CAD, PVD or CHF 
Cholesterol ~200 mg/dl 
Abnormal lipid profile* 
FBS >140 mg/dl or random 
BS ~200 mg/dl on GlT 
Formal sleep study 
pCOp >45 mmHg 
Hemoglobin >I 5 mg/dl 
Radiographic evaluation 
Infertility/hormonal studies 

Resolution 

Diet/diuretic only 

No medication 
No medication 

Diet/exercise only 
Apneaslhour <5 
Normalized 

No medication 
Pregnancy 

Improvement 

Controlled by medication 

Treatment still necessary 
Normalized by medication 

No insulin necessary 

Apneaslhour: 5-l 5 

Controlled by medication 
Regular menses 

*Abnormal lipid profile = HDL ~35 mg/dl (strongest predictor of CAD); LDL >I00 mg/dl with existing CAD; LDL >130 
mg/dl with two or more CAD risk factors; LDL >I60 mg/dl with fewer than two risk factors; fasting triglycerides >250 
mg/dl. 
CAD, coronary artery disease; PVD, peripheral vascular disease; CHF, congestive heart failure; HDL, high-density 
lipoproteins; LDL, low-density lipoproteins; FBS, fasting blood sugar; BS, blood sugar; GTT, glucose tolerance test; 
OHS, obesity hypoventilation syndrome. 

et a1.,25 self-esteem and four areas of daily activities 
were to be analyzed. These domains were also in- 
cluded in a comprehensive psychologic evaluation 
after gastric bypass conducted by Delin et a1.26 Re- 
sponding to this request, in cooperation with Dr. 
Elizabeth Ardelt from Salzburg, Austria, the Moore- 
head-Ardelt Quality of Life Questionnaire was de- 
veloped and incorporated into the BAROS. The com- 
plete questionnaire is shown in Appendix 2. 

This project was then presented during 1997 in 
plenary sessions at the 14th Annual Meeting of the 
ASBS in Chicago, Illinois, USA, and at the 2nd Con- 
gress of the International Federation for the Surgery 
of Obesity (IFSO) in Cancun, Mexico. Following 
both oral presentations, the BAROS was distributed 
to interested groups for field testing, which is now 
being conducted in several countries. The system 
has now been refined by modifying the scoring key, 
adding another outcome group (very good), and 
making the definition of failure more rigorous. 

Results 

The BAROS, shown in Figure 1, consists of a scoring 
table that includes three columns with the main 

Table 2. Other obesity comorbid conditions classified in 
the BAROS as minor 

Idiopathic intracranial hypertension 
Lower extremity venous stasis disease 
Gastroesophageal reflux 
Urinary stress incontinence 

areas of interest: weight loss, improvement of medical 
conditions, and QOL. A maximum of three points 
is given in each domain to evaluate changes after 
medical intervention. Weight loss is analyzed in the 
first column. A full point is deducted from patients 
whose final weight is higher than before treatment, 
and no points are scored if the excess weight loss 
is between 0% and 24%. One point is assigned for 
a percentage of excess weight loss between 25% and 
49%, two points if the weight loss reached 50% to 
74% of the excess, and three points for a final per- 
centage excess weight loss of 75% to 100%. 

Changes in comorbidities related to obesity are 
assessed in the second column. No points are scored 
if these were unchanged, whereas one point is de- 
ducted if the medical problems were aggravated 
after the intervention. From one to three points are 
assigned for positive changes: medical conditions 
improved (one point); one major comorbidity re- 
solved and the others improved (two points), and all 
major problems resolved and the others improved 
(three points). 

The Moorehead-Ardelt Quality of Life Question- 
naire incorporated into the BAROS is designed on 
a single page and uses simple drawings to offer five 
options for each of the five QOL questions: self- 
esteem, physical activity, social life, work conditions, and 
sexual activity. Points are added or subtracted ac- 
cording to the patient’s response. The questionnaire 
is equally weighted, with the center column re- 
flecting no changes after medical intervention, thus 
scoring no points. Positive changes reflected on the 
two columns to the right are given partial points, 
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WEIGHT LOSS MEDICAL 
% OF EXCESS CONDITIONS 

(points) (points) 

Weight gain Aggravated 

C-1) (-1) 

0 -'24 

(0) 

Unchanged 

(0) 

25-49 

(1) 

Improved 

(1) 

50-74 

(2) 

75 -100 

(3) 

One major resolved 
Others improved 

(2) 

All major resolved 
Others improved 

(3) 

Subtotal: II Subtotal: 

QUALITY OF LIFE 
QUESTIONNAIRE 

1. SELF BSTEEhl 

-1.0 -SO 

2. PiiYSICAL 

-SO 525 

1. LABOR i 

5. SEXUAL 

, 
-=?s V 

-SO 525 

Subtotal: 

vvv 
v v+Y YYoV 0 . . 

Minor: Deduct 0.2 point 
Major: Deduct 1 point 

Deduct 1 point 

OUTCOME 

FAILURE 
FAIR 
GOOD 
VERY GOOD 
EXCELLENT 

1 point or less 
> 1 to 3 points 
> 3 to 5 points 
> 5 to 7 points 
> 7 to 9 points 

Figure 1. Bariatric Analysis and Reporting Outcome System (BAROS). 
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while negative changes to the left diminish the sub- 
total score. Analysis of the patient’s self-esteem was 
considered a priority; hence, the first answer has a 
possible maximum score of one full point, as op- 
posed to a half point allotted to each of the other 
four answers. As we consider QOL an important 
endpoint in the assessment of severely obese pa- 
tients subjected to weight reduction treatment, the 
maximum of three points given to this section of 
the BAROS is equivalent to the subtotal allocated 
to each of the other two main areas studied, weight 
loss and changes in comorbidities. It is important to 
mention that a patient reporting greatly diminished 
QOL in all areas, as reflected by a high negative 
score in the questionnaire, should be promptly eval- 
uated for signs of severe postoperative depression 
because of the possible risk of suicide. 

After the evaluation of the three domains is com- 
pleted, the subtotals are added. However, before 
the final score is reached, points are deducted for 
complicutions or reopevutions without qualifying them 
as failures. If a major complication required addi- 
tional surgery, only one point is subtracted. Patients 
having one major and other minor complications 
are also deducted only one full point, while postop- 
erative deaths are excluded from the analysis ac- 
cording to the ISBR dominant complication pro- 
tocol. 

The final score is used to classify five outcome 
gmups and to define the concept of success or failure: 
more than seven points represents an excellent re- 
sult, > five to seven points a very good result, 
> three to five points a good result, and > one to 
three points a fair result. A final score of one point 
or less signifies a failure of the treatment. Examples 
of the use of the BAROS to classify outcomes are 
shown in Table 3. The second case shows a hypo- 
thetical super-obese male who lost only 45% of his 
excess weight. According to some definitions of suc- 
cess, this could be considered a poor result or even 
a failure. However, his medical conditions and QOL 
were significantly improved, hence the appropriate 
outcome classification of “good result” obtained 
through the BAROS. In the unlikely situation of a 
patient suffering no obesity-related comorbidities, 
the system should be adapted before the outcome 
groups are calculated, by modifying the scoring key 
as shown in Table 4. 

Discussion 

In several publications, Brolin and associates’6J7,27 
discussed at length the current problems with the 

BAROS 

analysis of results, citing, among others, the lack of 
life-table statistics for morbidly obese patients, the 
lack of uniform standards for reporting results, 
problems with long-term follow-up, and how to ac- 
count for patients lost to follow-up in the overall 
assessment of results. Similar conclusions were 
reached in 1991 by the NIH Consensus Conference 
panelists, who mentioned the lack of standards for 
comparison as one of the key problems in evaluating 
reports of case series in surgery for severe obesity.15 

Weight Loss 

Weight loss has been used as the main outcome 
measure in bariatric surgery for many decades. 
Since the main criterion for surgical indication has 
historically been based on the concept of “ideal 
weight” according to life insurance data, it was rea- 
sonable to try to achieve a postoperative weight 
closest to the desirable weight according to the ta- 
bles. In the 1960s and 197Os, results were reported 
as mean weight loss over time, but criteria for suc- 
cess or failure were not established.lm3 

During the following decade, many surgeons de- 
fined their own criteria for a successful operation, 
creating a plethora of definitions that often differed 
widely. For example, reporting on the short-lived 
gastric partitioning procedure, Pace and coworkers4 
considered that 82% of their patients had achieved 
a successful result, based on the criteria of continued 
weight loss of at least 2.25 kg (5 lb) per month and 
continued rapid satiety. In their comparison of gas- 
tric bypass versus gastric partition, Pories et al.5 
defined success as a loss of 225% of the preoperative 
weight, a definition similar to that used by MacLean 
and associates6 in 1981. This criterion was more strict 
than the loss of >15% of initial weight utilized by 
Freeman.7 

Alternatively, other investigators used percentage 
of excess weight loss as the main outcome mea- 
sure.8-12 However, Mason2 defined success as a loss 
of ~25% of the excess weight, while Halverson” 
preferred a threshold of 50% of the excess weight, 
a criterion 100% higher than the former. 

In 1982, ReinholdI proposed an interesting but 
not widely accepted classification of weight loss, 
introducing another parameter: final weight as per- 
centage within the ideal. He used quartiles of the 
percentage within ideal weight to classify his results 
into categories: excellent, good, fair, and poor. Fail- 
ure was defined as a postoperative weight >lOO% 
over the ideal. A year later, Lechner and ElliottI 
published still different criteria, considering a loss 
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Table 3. Use of the BAROS to classify outcome groups 

Example 1. Female; age, 45 years;. height, 165 cm (5’5”): 
weight, 122 kg (270 lb); BMI, 45 kg/m*; ideal weight, 
61 kg (135 lb); excess weight, 61 kg (135 lb) 

Example 2. Male; age, 45 years; height, 183 cm (6’); 
weight, 185 kg (410 lb); BMI, 55 kg/m2; ideal weight, 
74 kg (164 lb); excess weight, 111 kg (246 lb) 

Preoperative Postoperative Points 

100% excess Lost 70% 2 
Type II DM Resolved 
Incontinence Resolved I 

3 

Low self-esteem Much better 
Activities Improved I 

2.5 

Total 7.5 
Outcome score Excellent 

150% excess Lost 45% 1 
Sleep apnea/OHS Resolved 
Hypertension Improved 

I 
2 

Dyslipidemia Improved 
Self-esteem Better 
Activities Improved 1 

2 

Total 5 
Outcome score Good 

OHS, obesity hypoventilation syndrome. 

of ~80% of the excess weight as an excellent result, 
a loss of 50% to 80% as a good result, and ~50% as 
a poor result. None of these definitions was selected 
by a significant number of respondents to the survey 
previously discussed.18 

The BAROS analyzes weight loss in an objective 
fashion, avoiding the use of this single criterion to 
define success or failure. Percentage of excess 
weight lost over time was selected because it is 
widely used in the literature and is accurate in the 
morbidly obese. The scale, divided in quartiles as 
in Reinhold’s classification, is easy to use, and sur- 
geons are familiar with it. Although we recognize 
that this expression of weight loss is perhaps not 
the most stringent for the analysis of super-obese 
patients, several objections can be raised against 
such a criticism.‘7J7 

First, the morbidly obese population constitute 
the large majority of surgical series. Second, super- 
obese patients probably have stronger genetic in- 
fluences that differentiate them from other groups. 
Third, there is scant information in actuarial life- 
tables statistics in severe obesity, and there are no 
available data to examine the “optimal” or “appro- 
priate” amount of weight reduction necessary for 

Table 4. BAROS modified scoring key to classify outcome 
groups in patients with no comorbidities 

Failure 0 points or less 
Fair >O to 1.5 points 
Good >I 5 to 3 points 
Very good >3 to 4.5 points 
Excellent >4.5 to 6 points 
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the improvement in life expectancy in the morbidly 
obese. Hence, it would be unrealistic to expect the 
super-obese patient to reach an optimal weight 
“within ideal weight” or “within ideal body mass 
index (BMI).” Last, it is our belief that the assess- 
ment of changes in medical conditions and QOL, as 
included in the BAROS, are more important criteria 
for outcome evaluation in the super-obese than 
weight loss per se. 

Improvement of Medical Conditions 

It has become clear that weight loss is insufficient 
as a single outcome in bariatric treatments. The ulti- 
mate goal of weight reduction is the improvement 
of medical conditions related to obesity, with the 
long-term aim of reducing mortality while enhanc- 
ing the psychologic and socioeconomic well-being 
of the patient. Brolin et a1.22 introduced the concept 
of accounting for the improvement of medical prob- 
lems in the outcome definition when reporting re- 
sults in bariatric surgery. Their patients were di- 
vided into three outcome groups according to 
weight loss and improvement or resolution of como- 
rbidities. As indicated earlier, they recommended 
assessing weight loss in comparison with the ideal 
weight as a more stringent method of evaluation 
than comparing it with preoperative weight, partic- 
ularly in super-obese patients.27 

Several problems regarding this issue were en- 
countered while the BAROS was being developed. 
First, morbid obesity can affect practically every or- 
gan system in various degrees of severity. Even an 



exhaustive list of comorbidities could not cover all 
possibilities. Second, defined diagnostic criteria 
should be used to avoid observer’s bias in the preop- 
erative assessment and in the evaluation after inter- 
vention. Third, a classification of severity according 
to health risks needed to be established. Finally, it 
was necessary to clarify the terms resoltltion and im- 
provement. 

We decided to use the comprehensive work per- 
formed by the development committee members 
convened in 1996 at the request of the Shape Up 
America! Foundation and the American Obesity As- 
sociation.23 In “Part 1: Assessment of Patient’s Health 
Risk,” they defined a comorbid condition as “any 
condition associated with obesity that (1) usually 
worsens as the degree of obesity increases and (2) 
often improves as the obesity is successfully treated.” 
They included an additional four medical problems 
that “become comorbid conditions when they impair 
or diminish QOL or require chronic treatment.” We 
arbitrarily decided to categorize these problems as 
minor, with the understanding that in certain cir- 
cumstances any of these diseases may constitute a 
major medical problem. Physicians using the BAROS 
should use appropriate medical judgment when 
evaluating these particular cases. Furthermore, our 
definitions of resolution and improvement should be 
reevaluated and perhaps modified after the system 
has been tried in clinical settings. 

Complications and Reoperations 

To further complicate the issues previously dis- 
cussed, it is not clear in the evaluation of outcomes 
how to account for reoperations caused by complica- 
tions, or by failure to lose a satisfactory amount of 
weight after bariatric surgery. In the survey con- 
ducted among selected members of the ASBS, half 
of the respondents considered a reoperation to be 
a failure, whereas the other half did not.‘* There was 
general agreement that the number and percentage 
of reoperations should be included in the report, 
although few supported using the reoperation rate 
per year, as proposed by Mason.24 Another advan- 
tage of the BAROS is the objective evaluation of 
reoperations by deducting points from the subtotal 
score, without qualifying them as failures. 

The assessment of complications presents a diffi- 
cult problem, similar to the one encountered when 
comorbidities are analyzed. First, since the outcome 
system is intended to report both early and long- 
term results, late complications should be included 
along with perioperative events. Second, a complete 

BAROS 

list of possible complications with different degrees 
of severity is impractical. Third, classifying them 
into major and minor complications is relatively 
subjective and depends on the bias of the observer, 
who could subconsciously downgrade the severity 
of a complication to diminish the deduction of 
points in the final analysis of the results. 

To obviate these dilemmas, the BAROS incorpo- 
rates the definitions of major and minor complica- 
tions used by the IBSR, according to postoperative 
length of stay. It should be mentioned, however, 
that in many countries outside the U.S.A., the hospi- 
tal stay is often >7 days even in the absence of 
complications. Once again, the surgeon’s clinical 
judgment, impartiality, and objectivity should be ex- 
ercised when this system is used to report outcomes. 

Quality-of-Life in Obesity 

Two other recommendations made at the NIH Con- 
sensus Conference concerned QOL considerations 
after surgery and the development of standardized, 
reliable, and valid questionnaires with which to 
evaluate patients’ expectations about changes and 
the psychosocial changes actually experienced dur- 
ing weight loss and maintenance.15 Echoing these 
comments, in the ASBS Distinguished Guest Lecture 
at the Dallas meeting the same year, Yale** empha- 
sized the need for more information on a variety of 
parameters that constitute QOL. 

The first difficulty encountered in reviewing the 
extensive current literature on this subject is the lack 
of a clear, concise definition of the term QOL. In 
brief, it is the subjective value that an individual 
places upon satisfaction with his or her life.20 More 
specifically, the term health-related QOL (HRQL) re- 
fers to the physical, psychologic, and social domains 
of health, seen as distinct areas influenced by a per- 
son’s experience, beliefs, expectations, and percep- 
tions.29 Consequently, the concept is intrinsically 
subjective and difficult to quantitate. Furthermore, 
QOL is a dynamic personal assessment continually 
changing over time, which complicates the process 
of measurement. This is particularly important be- 
cause of the frequency of weight regain years after 
medical intervention for weight loss, including bari- 
atric surgery. Regaining weight carries the risk of 
return or aggravation of comorbidities as well as 
deterioration in QOL. Another complicating factor 
is the impossibility of separating the individual pa- 
tient from the socioeconomic and environmental in- 
fluences that constantly affect one’s perception of 
well-being. 
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Objective assessment of health status by use of 
multiple instruments has been attempted. Many of 
them include the evaluation of functional capacity in 
the performance of activities of daily living (ADL), 
while others try to quantitate socioeconomic factors 
by the use of econometric techniques.30 Addition- 
ally, innumerable surveys, questionnaires, and psy- 
chologic forms have been used to assess subjective 
aspects of QOL; several of them were designed to 
study the morbidly obese population before and 
after surgery. A thorough review of the surgical 
literature was published by Vallis and Ross.~~ 

Among the most elaborate general health mea- 
sures developed for these purposes, useful in the 
morbidly obese, are the Sickness Impact Profile 
(SIP), the Quality of Well-Being Scale (QWB), and 
the Nottingham Health Profile (NHI’).20 However, 
these instruments are not suitable for frequent eval- 
uation of the postoperative patient because of their 
length and the difficulties in follow-up. For example, 
the SIP covers 136 items and takes -30 min to com- 
plete; the QWB scale has 50 questions, takes lo-15 
min, and requires a trained interviewer; and the 
NHP is self-administered and can be completed in 
10 min. A recent publication from Sweden reported 
normal QOL after gastroplasty, using a still different 
survey, the 112-item Gothenburg Quality of Life 
Scale, to compare gastroplasty patients with a 
matched control group after cholecystectomy.32 

Numerous measures were also developed by the 
Rand Corporation as part of the Medical Outcomes 
Study. The Rand 36-Item Health Survey (SF-36) is 
probably the most widely used and validated, and 
thus was adopted by the International Bariatric Sur- 
gery Registry. 2o The SF-36 is three pages long and 
includes 36 questions, each with three to six optional 
answers. It has also been used successfully as a base- 
line evaluation in nonsurgical treatments of obe- 
sity.33 Although it takes -10 min to complete, the 
response rate to the survey among IBSR members 
was only 53.1%. The University of Iowa Hospitals 
and Clinics, the site of the registry, had a 40% re- 
sponse rate to the even shorter form SF-12 (Kathleen 
Renquist, IBSR Manager, personal communication). 

It thus seems obvious that a simpler, shorter sur- 
vey is necessary to improve patients’ response rate 
in this particular population, especially if a frequent 
and dynamic long-term assessment after medical 
intervention is desired. Short-form questionnaires 
need to be validated by appropriate psychometric 
techniques for reliability, consistency, robustness, 
and reproducibility.34 The questionnaires have to be 
reliable (yield consistent value), valid (target what 
they claim to measure), responsive (detect changes 

over time), and sensitive (reflect true changes in 
individual patients). 35 However, as Kral et a13’ 
pointed out, it is difficult to strike a balance between 
practicality and thoroughness of evaluation when 
developing or selecting an instrument to evaluate 
the elusive concept of QOL. 

Here lies one of the most difficult dilemmas in 
evaluating the results of obesity surgery. Do we 
select an elaborate, comprehensive QOL instrument 
and risk a poor response rate, or do we rather opt 
for a short and simple survey that is more likely to 
be answered? 

The Moorehead-Ardelt QOL Questionnaire in- 
cluded in the BAROS covers, in a single page, five 
areas commonly addressed by many other instru- 
ments. The colored illustrations are designed to mo- 
tivate and facilitate the completion of the test in 
<l min regardless of educational level or cultural 
background. Additionally, the short legends under 
each option can be easily translated to other lan- 
guages, eliminating the cross-cultural and linguistic 
factors that influence the reliability of this type of 
instrument.19 This QOL measure can also be used 
independently of the outcome system, as shown in 
Appendix 3. Since medical conditions related to obe- 
sity are objectively evaluated by the BAROS in a 
separate domain, we believe it is unnecessary to 
include repetitive questions regarding comorbidi- 
ties in the patient’s own assessment of QOL, as most 
other instruments do. 

While the questionnaire was designed specifically 
for the evaluation of changes after bariatric surgery, 
it can also be used after other types of interventions 
for weight loss. In the process of developing the 
outcome system, one of the objectives was to create 
an assessment tool that could be used in other disci- 
plines within the bariatric field. 

Consequently, the BAROS can be easily adapted 
to other forms of medical intervention for the control 
of obesity. It has been shown in the nonsurgical 
literature that a 10% reduction in body weight is 
likely to be associated with improvements in physi- 
cal and psychological health.36 Such a small amount 
of weight loss would be considered unsatisfactory 
after surgery; therefore, it would score low in the 
first domain of the BAROS. However, since the like- 
lihood of complications after conservative treat- 
ments is diminished, and reoperations would cer- 
tainly not apply, the lesser chances of point 
deductions would compensate for the lower weight 
loss in the final outcome analysis. If this assumption 
is validated, our outcome system could be useful for 
comparing conservative weight loss methods with 
surgical methods. 
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In a review of the bariatric surgical literature for the 
past 40 years, one conclusion becomes obvious: As 
clearly stated by the 1991 NIH Consensus Confer- 
ence panelists, better statistical reporting of results is 
urgently needed. The assessment of outcomes after 
surgical intervention for severe obesity should not 
be restricted to the evaluation of weight loss but 
should also include the improvement of medical 
conditions related to overweight, and the changes 
in QOL indicators that patients experience during 
the phases of weight loss and maintenance. Addi- 
tionally, reporting of complications and reopera- 
tions needs to be included. 

Numerous investigators have called for the devel- 
opment of standards for comparison and for uni- 
form definitions of success and failure. However, 
we disagree with Griffen’s statement in his 1993 
lecture to the ASBS: “If the National Bariatric Sur- 
gery Registry only accomplish a standard method 
of reporting results of obesity operations it would 
have served its purpose we11.“37 The Registry has 
many other important functions in the field of baria- 
tric surgery, but setting standards is not one of them. 
Instead of criticism, the Registry, now International, 
needs the support of more members of the different 
societies to continue the prolific work that it has 
performed since its creation. 

We prefer to agree wholeheartedly with the opin- 
ion of MacLean in the last paragraph of his lecture 
to the same group in 1996: “This society (ASBS) 
should establish definitions for success and how 
we should report our results uniformly. I favor a 
method that quantitates results in each patient.“38 
It is our opinion that the Bariatric Analysis and Re- 
porting Outcome System (BAROS) fulfills all the 
requirements previously discussed, in a simple, un- 
biased, surgeon-friendly and patient-friendly fash- 
ion; based on medical evidence; and objectively. 
After proper trials and validation in clinical settings, 
now in progress, we believe that the BAROS should 
be adopted by bariatric societies to standardize at 
last the reporting of outcomes. 

Acknowledgments 

We are grateful to George S. M. Cowan, Jr., MD, 
Emanuel Hell, MD, John G. Kral, MD, Edward E. 
Mason, MD, Kathleen Renquist, IBSR Manager, 
Norman Samuels, MD, and Robin L. Bodiford, Esq. 
for their comments, suggestions, and support dur- 
ing the development of this project. 

1. Payne JH, De Wind LT. Surgical treatment of obesity. 
Am J Surg 1969; 118:141-9. 

2. Mason EE, Printen KJ, Harford CE, et al. Optimizing 
results of gastric bypass. Ann Surg 1975; 182: 405-14. 

3. Gomez CA. Gastroplasty in morbid obesity. Surg Clin 
North Am 1979; 59: 1113-20. 

4. Pace WG, Martin EW Jr, Carey LC, et al. Gastric parti- 
tioning for morbid obesity. Ann Surg 1979; 190: 
392-400. 

5. Pories WJ, Flickinger EC, Meelheim D, et al. The effec- 
tiveness of gastric bypass over gastric partition in 
morbid obesity. Ann Surg 1982; 196: 389-99. 

6. MacLean LD, Rhode BM, Shizgal HM. Gastroplasty 
for obesity. Surg Gynecol Obstet 1981; 253: 200-7. 

7. Freeman JB, Burchett H. Failure rate with gastric parti- 
tioning for morbid obesity. Am J Surg 1983: 145: 113-9. 

8. Deitel M, Jones BA, Petrov I, et al. Vertical banded 
gastroplasty: results in 233 patients. Can y  Stlvg 1986; 
29:322-4. 

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

10. Linner JH. Comparative effectiveness of gastric by- 
pass and gastroplasty: a clinical study. Arch Surg 1982; 
117: 695-700. 

11. Halverson JD, Zuckerman GR, Koehler RE, et al. Gas- 
tric bypass for morbid obesity: a medical-surgical as- 
sessment. Ann Surg 1981; 194: 152-60. 

12. Mason EE, Maher JW, Scott DH, et al. Ten years of 
vertical banded gastroplasty for severe obesity. Probl 
Gen Surg 1992; 9: 280-9. 

13. Reinhold RB. Critical analysis of long-term weight 
loss following gastric bypass. Surg Gynecol Obstet 
1982;155: 385-94. 

14. Lechner GW, Elliott DW. Comparison of weight loss 
after gastric exclusion and partitioning. Arch Surg 
1983;118:685-92. 

15. NIH Consensus Development Panel. National Insti- 
tutes of Health Consensus Development Conference 
Statement. Gastrointestinal surgery for severe obesity. 
Ann Intern Med 1991;115: 956-61. 

16. Brolin RE. Results of obesity surgery. Gustroenterol 
Clin North Am 1987; 16: 317-38. 

17. Brolin RE. Critical analysis of results: weight loss and 
quality of data. Am J Clin Nutr 1992; 55: 5775-81s. 

18. Oria HE. Reporting results in obesity surgery: evalua- 
tion of a limited survey. Obes Surg 1996; 6: 361-8. 

19. Leplege A, Hunt S. The problem of quality of life in 
medicine. JAMA 1997; 278: 47- 50. 

20. Sullivan MBE, Sullivan LGM, Kral JG. Quality of life 
assessment in obesity: physical, psychological, and 

Obesity Surgery, 8, 1998 49.5 



Oria and Moorehead 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

social function. Gastroenterol Clin North Am 1987; 16: 37. 
433-42. 38. 
Renquist KE, NBSR Data Contributors. Surgical treat- 
ment of obesity in America: data according to the 
National Bariatric Surgery Registry. Probl Gen Surg 
1992; 9: 231-8. 

(Received May 6, 1998; accepted May 23, 1998) 

Brolin RE, Kasnetz KA, Greefield DP, et al. A new 
classification system for weight loss analysis after ba- 
riatric operations. Clin Nutr 1986; 5: 5-8. 
Shape Up America! Organization and the American 
Obesity Association. Guidance for treatment of adult 
obesity. Bethesda, MD: 1996. 
Mason EE, Tang T, Renquist KE, et al. A decade of 
change in obesity surgery. Obes Surg 1997; 7: 189-97. 
Wyss C, Laurent-Jaccard A, Burckhardt P, et al. Long- 
term results on quality of life of surgical treatment of 
obesity with vertical banded gastroplasty. Obes Surg 
1995; 5: 387-92. 

Appendix 1 

Early and late complications after bariatric surgery. 
Guidelines for using the BAROS. A major complica- 
tion is defined by an event resulting in a hospital 
stay ~7 days. 

Delin CR, Watts JMcK, Bassett DL, et al. An explora- 
tion of the outcomes of gastric bypass surgery for 
morbid obesity: patient characteristics and indices of 
success. Obes Surg; 5: 159-170. 
Brolin RE, Kenler HA, Gorman RC, et al. The dilemma 
of outcome assessment after operations for morbid 
obesity. Surgery 1989; 105: 337-46. 
Yale, CE. Reporting our results. American Society for 
Bariatric Surgery Distinguished Guest Lecture, Dallas, 
USA, June 6 1991. Obes Surg 1991; 1: 241-2. 
Testa MA, Simonson DC. Assessment of quality-of- 
life outcomes. N Engl J Med 1996; 334: 835-40. 
Kral JG, Sjostrom LV, Sullivan MBE. Assessment of 
quality of life before and after surgery for severe obe- 
sity. Am 1 Clin Nutr 1992; 55fSuppl): 611S-4s. 
Vallis TM, Ross MA. The role of psychological factors 
in bariatric surgery for morbid obesity: identification 
of psychological predictors of success. Obes Surg 1993; 
3: 346-59. 
Isacsson A, Frederiksen SG, Nilsson P, et al. Quality 
of life after gastroplasty is normal: a controlled study. 
Eur J Suvg 1997; 163: 181-6. 
Fontaine KR, Cheskin LJ, Barofsky I. Health-related 
quality of life in obese patients seeking treatment. 
J Fam Pratt 1996; 43: 265-70. 
Karlsson J, Sjostrom L, Sullivan M. Swedish obese 
subjects (SOS)-An intervention study of obesity. 
Measuring psychosocial factors and health by means 
of short-form questionnaires. Results from a method 
study. J Clin Epidemiol 1995; 48: 817-23. 
Herr HW. Quality of life in prostate cancer patients. 
CA-Cancer J Clin 1997; 47: 207-17. 
Wadden TA, Steen SN, Wingate BJ, et al. Psychosocial 
consequences of weight reduction: how much weight 
loss is enough? Am J Clin Nutr 1996; 63(Suppl): 
461S-5s. 

I. Surgical Complications 
A. Major 

1. Early 
GI leak with peritonitis or abscess, se- 

vere wound infection, dehiscence 
Intraperitoneal hemorrhage, gastroin- 

testinal bleeding requiring trans- 
fusion 

Spleen injury requiring splenectomy/ 
other severe organ injury, severe ileus 

Bowel obstruction, volvulus/closed 
loop syndrome, acute gastric dilation 

2. Late 
Complicated peptic ulcer disease 
Cholelithiasis, incisional hernia, staple 

line disruption, gastro-gastric fistula, 
or band erosion requiring reoperation 

Rehospitalization for severe protein de- 
ficiency or other nutritional problems 

B. Minor 
1. Early 

Seroma, minor wound/skin infection, 
stoma1 edema 

2. Late 
Stoma1 stenosis, electrolyte imbalance, 

persistent vomiting or nausea 
Esophagitis, Barrett’s esophagus, mar- 

ginal ulcer, peptic ulcer disease 
II. Medical Complications 

A. Major 
1. Early 

Pulmona y 
Pneumonia, severe atelectasis, respira- 

tory insufficiency, pulmonary edema 
Pulmonary embolism, adult respiratory 

distress syndrome CARDS) 
Cardiovascular 
Myocardial infarction, congestive heart 

failure, stroke 
Renal 
Acute renal failure 

Griffen WO. Weighty reporting. Obes Surg 1994; 4: 5-7. 
MacLean LD. Progress in the treatment of obesity. 
Obes Surg 1996; 6: 398-405. 
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8. Minor 
1. Early 

Atelectasis, urinary tract infection, deep 
venous thrombosis without embolism 
Electrolyte imbalance, vomiting, 
esophagitis 

2. Late 
Anemia, metabolic deficiency (vita- 

mins/minerals/protein), hair loss 

Psychiatric 
Severe postoperative depression; psy- 

chosis 
2. Late 

Hepatic 
Hepatic failure, cirrhosis 
Psychiatric 
Anorexia nervosa, bulimia, major de- 

pression 
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Appendix 2 

MOOREHEAD - ARDELT QUALITY OF LIFE QUESTIONNAIRE 
SELF ESTEEM, AND ACTIVITY LEVELS 

Please make a check a to show how your life has changed after vour weight loss. 

1. Compared to the time before my weight loss treatment I feel.. . 

Much Worse 
About Myself 

Worse 
About Myself 

The Same 
About Myself 

Better 
About Myself 

Much Better 
About Myself 

2. I am able to participate phvsicallv in activities.. . 

cl 
Much Less 

Ll 
Less 

3. I am willing to be involved socially.. . 

Much Less 

4. Iamabletob... z 

cl 
Much Less 

5. I am interested in sex -. . 

U 
Much Less 

Ll Ll 
The Same More 

Ll 

The Same More 

cl 
The Same 

Ll 
More 

0 
The Same 

vvv 
vvv vvv cl cl 

More Much More 

cl 
Much More 

Much More 

tl 
Much More 

M&die K. Moorehead, Ph. D., Bariatic Surgery Clinical Psychologist, 1201 E. Broward Blvd, Ft. Lauderdale, FL 33301. Norman Samuels M. D., Surgeon 
Elizabeth Ardelt, Ph. D., Institute fiir Psychologic, Universitit Salzburg. Emanuel Hell, M.D. Surgeon. 

MOOREHEAD ARDELT QUALITY OF LIFE QuE.sTIONNAI* 
SEW ESTEEM. AND *m”lTTy LEVELS 

Copyright 1997 M.K. MOOREHEAD, Ph.D. (954) 5245244 

Figure 2. Moorehead- Ardelt Quahty of Life Questionnaire. 
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Appendix 3 

MOOREHEAD - ARDELT QUALITY OF LIFE 
QUESTIONNAIRE SCORING 

1. SELF ESTEEM 

-1.0 

2. PHYSICAL 

-so 

3. SOCIAL 
0 

QQ . . . . . . 
-so 

%P OcJ 0 
9.25 

0 0 ‘ ‘ 
Yk 

0.25 

4. LABOR z 

gjG$jQ” &JgJQ 

-so 9.25 

5. SEXUAL 

V 
9.25 

@ @@W 

0 +.50 +l.O 

0 +.25 +.50 

vvv 
v vvv vvv 
0 +.25 +.50 

SCORING KEY 

-3 -2.25 -2 -.75 -.5 0 +.5 +.75 +2 +2.25 +3 

-‘II’- 
Greatly Diminished Minimal to no change Improved 

Greatly 
Diminished Improved 

Figure 3. Moorehead-Ardelt Quality of Life Questionnaire scoring key when used independently of the Bariatric Analysis 
and Reporting Outcome System. 
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