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Background: Cholecystectomy use varies moderately across regions and countries. The purpose of this study was to evaluate
the appropriateness of the use of cholecystectomy in patients with nonmalignant diseases in different hospitals using explicit
criteria developed by an expert panel. Methods: Patients on waiting lists to undergo a cholecystectomy for nonmalignant diseases
in six public hospitals in Spain were included in this prospective observational study over a 1-year period. Appropriateness
criteria were first developed by a panel of experts using the RAND appropriateness method. The appropriateness of the indication
was judged by applying explicit criteria developed previously. Complications were recorded 3 months after surgery. Results:
After evaluation of 960 patients, 7 (0.7%) were considered to have undergone inappropriate procedures and 76 (7.9%) were
judged to be uncertain. Differences were found in the rate of appropriateness among some centres (inappropriateness rate
ranging from to 0 to 2.6%). No differences were found among the appropriateness categories for length of stay or complications,
mortality, or readmission up to the third month after discharge. Conclusions: This study identified a low percentage of
inappropriately performed cholecystectomies in our area. Even so, appropriateness differences among hospitals were found.
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Cholecystectomy is a widely performed procedure. The use
of cholecystectomy is still increasing in most developed coun-
tries,1,2 but surgical rates vary moderately across regions and
countries,3,4 a finding not explained solely by differences in the
prevalence of gallbladder disease. Variations in clinical decision
making may also contribute. In relation to this, the appro-
priateness of use of medical procedures has been seen as an
important element in quality of care.5

Central to this investigation is the determination of what
constitutes appropriate indications for a given procedure. A
method that combines expert opinion with available scientific
evidence was developed by investigators at the RAND Corpora-
tion and the University of California at Los Angeles.6 This
method has been used to evaluate the appropriateness of a variety
of medical and surgical interventions, including cholecystec-
tomy. Previous RAND methodology-based studies of this
procedure were performed in the early 1980s in the United
States,7 and in the late 1980s in Israel8 and the United King-
dom.9 The goal of those studies was to provide managers and
clinicians with information that would help them decide
whether or not cholecystectomy was appropriate for a specific
patient. Ten to 20 years have passed since those panels
convened, and important changes have occurred in this field.
The introduction of echography and other imaging tests has
improved the diagnosis of patients with gallbladder disease or
digestive symptoms. At the same time, new pharmacologic or
invasive modalities, such as endoscopic retrograde cholangio-
pancreatography (ERCP), or surgical treatments, such as laparo-
scopy, have changed the indications for the intervention.
Therefore, the criteria developed in the 1980s are no longer
useful. In our criteria, we introduced variables such as the use of
ERCP or new imaging tests such as echography not included in

those previous studies. Our algorithm tried to incorporate new
evidence and new scenarios to present updated explicit criteria
of the indication for cholecystectomy. A new field study applying
those updated criteria was found necessary.
The goal of this study was to apply explicit criteria, developed
using a mutidisciplinary approach, to examine the appro-
priateness of the indications for cholecystectomy in patients with
nonmalignant diseases in various hospitals in Spain.

METHODS
Explicit criteria development
The criteria for measuring the appropriateness of the use of
cholecystectomy were developed according to a previously
described explicit method,6 i.e., the RAND appropriateness
method, which consists of the following steps.
First, an extensive literature review was performed to summarize
existing knowledge concerning efficacy, effectiveness, risks,
costs, and opinions about the use of cholecystectomy to treat
nonmalignant diseases.
Second, from this review, a comprehensive and detailed list of
mutually exclusive and clinically specific scenarios (indications)
was developed in which cholecystectomy might be performed.
This list contained 414 indications for cholecystectomy. Each
indication was specified in sufficient detail that patients within
a given indication were reasonably homogeneous. A detailed
description of the variables and their categories and definitions
that were considered to create the indications has been
published elsewhere.10 Variables included were patient age,
surgical risk (measured by the ASA),11 diagnosis (symptomatic
cholelithiasis without complications or biliary colic single or
multiple; with complications, as cholecystitis, choledocholithi-
asis, pancreatitis, or cholangitis; asymptomatic cholelithiasis;
and a miscellaneous category that included imaging findings,
porcelain gallbladder, polyps, and cholesterolosis), gallbladder
and common bile duct imaging studies, previous non-surgical
procedures such as ERCP performed (successful or not) or not,
and the presence of special circumstances, such as diabetes.
Third, we compiled a national panel of six experienced surgeons
and six gastroenterologists. Panelists were nationally recognized
specialists whose names were provided by their respective
medical societies and members of our research team. The
panelists were provided with the literature review and the list of
indications, and they rated each indication for the appro-
priateness of performing cholecystectomy, considering the
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average patient and average physician in the year 2000.
Appropriateness was defined as meaning that the expected
health benefit exceeds the expected negative consequences by a
sufficiently wide margin to make cholecystectomy worth
performing, choosing the best surgical alternative available for
the patient (open cholecystectomy, mini-cholecystectomy, or
laparoscopy).
Ratings were scored on a 9-point scale. The use of cholecyst-
ectomy for a specific indication was considered appropriate if the
panel’s median rating was between 7 and 9 without disagree-
ment, inappropriate if the value was between 1 and 3 without
disagreement, or uncertain if the median rating was between 4
and 6 or if the members of the panel disagreed. Disagreement was
defined as occurring when at least one third of the panelists rated
an indication from 1 to 3 and at least another third rated it from
7 to 9. Agreement if no more than three panelists rated the
indication outside the 3-point region1–3,4–6,7–9 containing the
median; and indeterminate if neither agreement nor disagree-
ment was found. This method did not attempt to force panelists
to reach agreement on appropriateness.
It was beyond the scope of the work of our panel to compare the
use of open cholecystectomy with laparoscopic cholecystectomy.
The panelists were instructed to evaluate the appropriateness
of performing any cholecystectomy technique against other
non-surgical treatments, taking a watch-and-wait strategy,
or doing nothing. The panelists were instructed not to evaluate
the appropriate timing of the intervention (urgent or as an
interval operation), but only if the intervention itself was ap-
propriate.
The ratings were confidential and took place in two rounds, using
a modified Delphi process. The first round was performed before
the panel meeting. The results were collated and presented to
the panelists at a 1-day meeting. Each panelist received the
anonymous ratings of the other panelists as well as a reminder of
his own ratings. After extensive discussion, panelists revised the
indications according to the definitions. During the first round,
each panelist rated 390 indications, and during the second round
414 indications, because a new age category was added in some
cases. Results of part of the work of the panel of experts were
included in a previous publication.10

Data collection
This prospective observational study took place in six public
hospitals (four university-affiliated and two community-based).
All the hospitals belonged to the Basque Health Service-
Osakidetza, a local government agency in the Basque Country,
and to the Spanish National Health Service. The identities of
the hospitals and surgeons were not revealed in the research
reports. Physicians in each hospital were blinded to the study
goals.
The recruitment of patients on the waiting list started in March
1999 and ended in March 2000. All patients undergoing
cholecystectomy, who were followed in any of the six hospitals,
were included in the study. Patients with malignant, severe
organic, or psychiatric diseases, were excluded. A total of 1,009
patients were placed on the waiting list during that time; nine
were excluded because they had malignant diseases. Of 1,000
patients who fulfilled the selection criteria, 96.3% of the medical
records were accessible and reviewed. Of the 963, three presented
with immunodepression (transplant, human immunodeficiency
virus) and were excluded from this study.
To collect data and determine appropriateness, we developed a
computerized algorithm based on the results of our panel. We
also developed data collection questionnaires that included
variables before the intervention, admission, and discharge, in-
cluding the intervention, and complications 3 months after
discharge. Besides those variables belonging to the appro-
priateness algorithm, which were mentioned previously, other

variables collected included sociodemographic data, height,
weight, main complaint, 12 comorbidities (diabetes, hyper-
tension, cardiac disease, dementia, depression, chronic ob-
structive pulmonary disease, stroke, cancer, renal disease,
hepatic disease, anemia, and arthritis), previous interventions,
intervention characteristics, local and general complications
peri- and post-intervention, reintervention, death, and length of
hospital stay.
Three trainee reviewers collected the data from the medical
record via a standardized questionnaire. The reviewers were
blinded to the specific study goals. Three months after discharge,
all medical records were again reviewed to determine if the
patient had been readmitted, died, or had any complication
resulting from the intervention.

Statistical analysis
The unit of study was the patient. Descriptive statistics, fre-
quency tables, mean and standard deviations were included.
Chi-square and Fisher’s exact tests were used to test for statistical
significance among proportions. For continuous variables (e.g.
age), the ANOVA test was performed in the univariate analysis.
For the logistic regression model, the dependent variable was
dichotomized as appropriate intervention versus uncertain or
inappropriate. The odds ratios (ORs) of a less-than-appropriate
intervention (uncertain and inappropriate) were calculated for
each of the hospitals, taking as the reference the one with the
lowest rate of uncertain-inappropriate cases (hospital 5).
Hospital was the only independent variable, since all other
relevant adjustments are already included in the appropriateness
definition.
Kappa statistics were calculated to test agreement between
reviewers and research team members for some variables
(diagnosis, comorbidities, surgical risk and ERCP performed).
All effects are significant at p<0.05, unless otherwise noted. All
statistical analysis were performed using the SAS for Windows,
version 8.0, statistical software.

RESULTS
During the 1-year period, 960 patients were recruited in the six
participating hospitals. Ninety-three (9.7%) of them had
diabetes and 867 (90.3%) no other comorbidity that directly
influenced the decision about performing a cholecystectomy.
Most patients (85.8%) presented with uncomplicated choleli-
thiasis (table 1).

Table 1 Principal sociodemographic and clinical variables

Variable
N

n=960 %

Age (mean, SD) 57.9 14.4

Gender: Women 647 67.4

Diagnostic

Indications in non-diabetics 867 90.3

Symptomatic cholelithiasis 744 85.8

Uncomplicated 528 71

Complicated 216 29

Asymptomatic cholelithiasis 109 12.6

Other indicationsa 14 1.6

Indications in diabetics 93 9.7

Symptomatic cholelithiasis 72 77.4

Uncomplicated 45 62.5

Complicated 27 37.5

Asymptomatic cholelithiasis 21 22.6

a: Other indications category includes: porcelain gallbladder, 
gallbladder polyps, or cholesterolosis.
SD: standard deviation
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After applying the explicit criteria to the 960 interventions, we
found that 91.4% of the cases were considered appropriate. The
indication was judged uncertain in 7.9% of the interventions,
and 0.7% of all were inappropriately treated. Of the total 414
theoretical indications scored by the expert panel, only 59
(14.3%) appeared in the patient results.
Patients younger than 75 years old were found equally in the
appropriate group (91.3%) than those older than 74 (92.1%).
Patients with ASA IV were more likely to be considered
inappropriate (7.7%) or uncertain (30.8%) than those with
ASA I to III. In addition, differences were found among
diagnostic groups, i.e., those with asymptomatic cholelithiasis
were considered more frequently to have undergone inappropri-
ate treatment (5.4%) than the other groups (table 2). The most
frequently encountered indications and their appropriateness
evaluation are shown in table 3. Those asymptomatic were the
most common inappropriate indication, and, also, the only one
asymptomatic patient classified as ASA IV.

There were no statistically significant differences among the
participating hospitals in patient age, sex, recorded co-
morbidities, and type of intervention. There were differences
among them in the surgical risk measured by the ASA and
diagnosis group (table 4).
When considering the differences among the centres, hospital 5
had the highest appropriate rate (97.1%) and the lowest
uncertain-inappropriate rate (2.9%). Hospital 4 had the highest
inappropriate rate (2.6%), though just on 4 patients. Hospital 6
had the highest uncertain-inappropriate rate (12.8%) and
the lowest appropriate rate (87.2%). These differences were
statistically significant (table 5). Hospital 6 had an OR 4.8 higher
than hospital 5, of having an uncertain-inappropriate case,
which were significant differences (p<0.05).
We recorded the mortality rate, complications during the inter-
vention, admission, and length of stay at each hospital. At 3
months, we also recorded the mortality rate, complications, and
readmissions resulting from the intervention. The mortality rate

Table 2 Appropriateness by diagnostic group

Appropriateness classification

Variables Appropriate Uncertain Inappropriate

Age

<75 years 795 (91.3) 75 (8.6) 1 (0.1)

≥75 years 82 (92.1) 1 (1.1) 6 (6.7)

Surgical risk

Low-medium (ASA I/II/III) 869 (91.8) 72 (7.6) 6 (0.6)

High (ASA IV) 8 (61.5) 4 (30.8) 1 (7.7)

Diagnostic group

Symptomatic uncomplicated cholelithiasis 569 (99.3) 4 (0.7) 0 (0)

Symptomatic complicated cholelithiasis 239 (98.4) 4 (1.7) 0 (0)

Asymptomatic cholelithiasis 60 (46.2) 63 (48.5) 7 (5.4)

Other indications 9 (64.3) 5 (35.7) 0 (0)

Type of intervention

Laparotomy 126 (90.7) 11 (7.9) 2 (1.4)

Minilaparotomy 23 (85.2) 4 (14.8) 0 (0)

Laparoscopy 715 (91.7) 60 (7.7) 5 (0.6)

Chi square test. All p<0.001 except type of intervention (p=0.55).

Table 3 Most frequently encountered indications and appropriateness category

Indication N (%) Appropriateness

Symptomatic cholelithiasis without complications

Micro or Macro, NG, NBD + age <75 + low-medium surgical risk 451 (47) Appropriate

Macro, NG, NBD + age >75 + low-medium surgical risk 25 (2.6) Appropriate

Micro or Macro, TG, NBD + age <75 + low-medium surgical risk 33 (3.4) Appropriate

Symptomatic cholelithiasis with complications

Cholecystitis + age <75 + low-medium surgical risk 75 (7.8) Appropriate

Pancreatitis + cholelithiasis + bile duct w/cholelithiasis + age <75 + low-medium surgical risk 76 (7.9) Appropriate

Asymptomatic cholelithiasis

Silent calculi + age 46–75 + low-medium surgical risk 62 (6.5) Uncertain

Silent calculi + age >75 + low-medium surgical risk 6 (0.6) Inappropriate

Pura asymptomatic + age 46–75 + high surgical risk 1 (0.1) Inappropriate

Incidental finding pre surgical intervention + age <75 + low-medium surgical risk 22 (2.3) Appropriate

Diabetes and symptomatic cholelithiasis without complications

Age <75 + low-medium surgical risk 37 (3.9) Appropriate

All indications encountered in 20 patients (2% of the total sample) or more are included, and those more frequently encountered in each appropriateness
category.
At echography: Micro: microlithiasis; Macro: macrolithiasis; NG: normal gallbladder; TG: thickened gallbladder; NBD: normal bile duct. 
Low-medium surgical risk: ASA I to III; high surgical risk: ASA IV.
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was 0.3%, the mean length of stay was 4 days, and 23.8%
developed at least one local complication, while 10.9%
presented with a systemic complication from admission until
revision at 3 months. When comparing if the rates of any of these
adverse outcomes differed among appropriateness groups, we did
not find any statistically significant differences among appro-
priateness groups with respect to these adverse outcomes.
A sample of 121 records was reviewed by members of the research
team, for a few relevant variables, to test the accuracy of the data
retrieved by the reviewers. We found Kappa correlations higher
than 0.99 in all cases.

DISCUSSION
The present study assessed prospectively the appropriateness of
surgical indications for patients undergoing cholecystectomy for
nonmalignant diseases in a region of Spain in 1999 to 2000, using
updated appropriateness criteria developed by a national panel
of experts directed by this team. Applied as a screening tool for
patients scheduled for surgery, those appropriateness criteria
indicated a very low percentage (0.7%) of potentially in-
appropriate procedures, compared to other studies in which a
similar methodology has been used. Of those RAND
appropriateness studies done on gastroenterologic problems,
inappropriateness rates ranged from 18 to 49% for the use of
upper gastrointestinal endoscopy12–14 and from 25 to 31% for
colonoscopy.15 From the previous RAND cholecystectomy
panels developed in the 1980s in the United States, Israel, and
United Kingdom, the explicit criteria were applied only in the
Israeli and United Kingdom field studies.5,16 The UK study
found inappropriateness rates ranging from 2 to 30% depending
on which of two different sets of criteria were used to evaluate
cases, one compiled by a panel of surgeons and the other a mixed
panel. They concluded that those judged as inappropriate had
only vague symptoms, which matched our findings. The
inappropriateness rates ranged from 17 to 36% in Israel, much
higher than ours. Other studies using RAND appropriateness

methodology in other procedures, i.e. cardiac procedures, found
a low inappropriateness rate similar to ours; one was a study in
the US17 and another in Sweden.18

Some authors have included patients in the uncertain category
with the inappropriate cases,19,20 a group that was called less-
than-appropriate. We did so in part because we found very few
inappropriate cases and also because for logistic regression ana-
lysis either a dichotomous dependent variable is needed or, if
more categories are included, ordinal categorical variables are
preferred. Because we could not assume the latter for the three
appropriateness categories, we chose the first option comparing
appropriate versus less-than-appropriate categories.
The percentage of indications considered uncertain in this study
was fairly low compared to other RAND studies. Just those
mentioned previously, where the inappropriateness rate was
similar, had a low uncertain rate as well.17,18 Nevertheless,
these results indicate that there were still 7.9% of cases for which
the panelists could not judge the appropriateness of the indica-
tion. Therefore, it would be adequate to study the risk-benefit
ratio of performing a cholecystectomy on these patients, which,
in our case, were exclusively asymptomatic cholelithiasis with
low surgical risk, and one patient with high surgical risk.
Indications that were more likely to be considered inappropriate
were those in which the surgical risk was high (ASA IV), the
patients were older than 75 years, or the patient was diagnosed
with asymptomatic cholelithiasis. This is because our criteria did
not consider the intervention appropriate in patients with a high
surgical risk (either because of age or ASA) or in those with
asymptomatic gallstones. Some surgical interventions with
outstanding patient benefits, i.e. hip prosthesis for patients with
hip ostearthritis, are performed regardless of ASA stage or age.21

However, with cholecystectomy even previous studies showed
that the panel criteria were highly correlated with the degree of
comorbidity of patients, and their conclusions were similar to
ours.22 Finally, asymptomatic cholelithiasis has not been
considered an indication for prophylactic cholecystectomy

Table 4 Differences in patients clinical variables by hospitals

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Hospital 6

Variables N (%) N (%) N (%) N (%) N (%) N (%)

Surgical risk

Low-medium (ASA I–III) 106 (99.1) 138 (99.3) 239 (100) 154 (98.1) 68 (100) 242 (96.8)

High (ASA IV) 1 (0.9) 1 (0.7) 0 (0) 3 (1.9) 0 (0) 8 (3.2)

Diagnosis

Symptomatic cholelithiasis 95 (88.8) 99 (71.2) 210 (87.9) 133 (84.7) 61 (89.7) 218 (87.2)

Uncomplicated 68 (71.6) 64 (64.7) 156 (74.3) 83 (62.4) 47 (77.1) 155 (71.1)

Complicated 27 (28.4) 35 (35.3) 54 (25.7) 50 (37.6) 14 (22.9) 63 (28.9)

Asymptomatic cholelithiasis 11 (10.3) 37 (26.6) 26 (10.9) 20 (12.7) 6 (8.8) 30 (12.0)

Other indications 1 (0.9) 3 (2.2) 3 (1.3) 4 (2.6) 1 (1.5) 2 (0.8)

All chi square test: p<0.05. There were no statistically significant differences in sex, age, and type of intervention by hospital.

Table 5 Appropriateness by hospital

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Hospital 6 Total

N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Appropriate 96 (89.7) 133 (95.7) 222 (92.9) 142 (90.5) 66 (97.1) 218 (87.2) 877 (91.4)

Uncertain 11 (10.3) 6 (4.3) 16 (6.7) 11 (7.0) 2 (2.9) 30 (12.0) 76 (7.9)

Inappropriate 0 (0) 0 (0) 1 (0.4) 4 (2.6) 0 (0) 2 (0.8) 7 (0.7)

Total 107 (11.2) 139 (14.5) 239 (24.9) 157 (16.4) 68 (7.1) 250 (26.0) 960

Chi square test. p<0.05
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because of its benign course. Asymptomatic cholelithiasis
becomes symptomatic annually in from 1% to 4% of cases,
reaches 20% at 20 years, and is almost always presented with
previous symptoms before complications develop.23–26

Why did we find such a low inappropriateness rate compared to
previous studies? We do not have a response to that, though some
hypothesis can be put forward. Our panel criteria could be more
liberal with respect to performing the intervention. There is no
way to compare our panel criteria with previous panels since we
have introduced new variables and others have changed
significantly. We have tried to avoid panel bias by having a
mixed panel of surgeons and gastroenterologists. Another
possible explanation is the quality of the data from the medical
records. Inappropriateness is led mainly by surgical risk and
diagnosis. We did not record directly those two variables but
relied on the classification done by the anesthesiologist and
surgeon respectively on the medical record. A missclassification
on any of those two variables could lead to a different
appropriateness classification. Also, it is feasible that our
surgeons are taking decisions in a proper way. Waiting lists
for many surgical procedures, a common problem in health
care systems such as the Spanish, are pushing physicians to
prioritize constantly and so probably choosing those patients
with clearly better defined indications. Finally, the introduction
of laparoscopic cholecystectomy has lowered the threshold for
surgery.27

In any case, besides the low rate of inappropriateness, we found
some differences among our hospitals in the rate of appro-
priateness. Hospital 5 or 2, which have the lowest inappropriate-
ness rate, seems to match the panel criteria in all diagnosis
groups, even though no member of the panel belongs to those
centres nor were surgeons of that centres aware of the study goals.
Limitations related to the work of the panel were described in a
previous study.10 Additionally, data collection presented some
limitations. The three blinded reviewers were physicians trained
to assess and record the main variables of the algorithm in a
standardized manner to reduce the chances of bias. We checked
during their training for their reliability with good results, and
about their accuracy by checking some variables with excellent
correlations. However, the quality of the data of some important
variables necessary for the appropriateness algorithm can be
questionable when depending exclusively on the medical record.
In our case, most relevant variables (age, surgical risk, diagnosis,
comorbidities) were properly recorded.
Laparoscopy is a surgical option that has rapidly increased in the
last few years. In this study, we did not evaluate the appro-
priateness of the different surgical options currently available,
such as open cholecystectomy vs. laparoscopy, which could be
the subject of another panel to create explicit criteria for those
specific surgical techniques, and, later, another field study. Even
so, it was inevitable that panelists were thinking of laparoscopy
as the first surgical option. Also, our results showed that in
appropriate indications laparoscopy was more likely to be used,
mainly because those were patients with lower surgical risk.
This study was performed in six public hospitals in the Spanish
health care system, a public, universal coverage system. The
generalizability of our results to other different health care
systems is questionable though it is quite likely that results in
other Spanish public centres are the same.
In conclusion, this prospective observational study demonstrates
that the rate of inappropriate-uncertain cholecystectomies in our
public hospitals, though low, showed variations in appro-
priateness among centres. Surgery was more likely to be
considered inappropriate in patients with asymptomatic
cholelithiasis, or high surgical risk, which matches current
state-of-the-art criteria about the indication of cholecystectomy
for patients with gallbladder disease. Even so, as suggested by
the authors of the RAND appropriateness method,28 if

appropriateness is to be improved it must be assessed at the level
of each patient, hospital, and physician.
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