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Background: Surgical mesh can reinforce damaged biological structures in operations
for genital organ prolapse. The ﬁrst mesh products were cleared by the U.S. Food
and Drug Administration in 2002. In contrast to stringent requirements for the
development of pharmaceuticals, there was never a systematic scientiﬁc evaluation of
mesh products. Purpose: We examined whether Swedish gynecological surgeons
have transformed increasing amounts of scientiﬁc information into common learning,
resulting in a convergent and consistent pattern of mesh use. Methods: Based on data
from the Swedish National Quality Register of Gynecological Surgery, registered
from 2010 to 2016, we examined changes in decisions to use mesh in a largely
uniform group of 2864 recurrence patients operated by 455 surgeons, where surgical
mesh was used in 1435 patients (50.1%). By means of logistic regression, we
explained decisions to use mesh by clinical risk factors, an FDA warning, year of
surgery, type of hospital, and geographical factors. Results: The use of mesh in
Sweden varied extensively, by a range from 7% to 93% on county level. These
disparities were maintained between the entities over time. Different groups of
decision makers had drawn different conclusions from the available information.
Geography was the most important parameter in explaining decisions to use mesh.
Conclusion: Mounting scientiﬁc information has had no measurable impact on
decision-making, and has not led to a more consistent decision pattern. Early
decisions have led to obvious ‘communities of practice’ at county and region levels.
Swedish surgeons, unaltered through 7 years, have made mesh decisions in a clearly
biased fashion, highly inﬂuenced by geographical factors, and with no measurable
change towards national consensus.
Keywords: health care; decision-making; quality assurance

Introduction
Pelvic Organ Prolapse (POP) is common in women. 30–50% of women over 50 years of
age have some degree of POP. The lifetime risk of undergoing an operation for POP is
approximately 12% (Fialkow, Newton, Lentz, & Weiss, 2008) and high rates of recurrence
in the range of 30–40% (Maher, Feiner, Baessler, & Schmid, 2013) have been reported.
Surgical mesh is intended to provide additional support to weakened or damaged biological tissue, and speciﬁcally designed meshes have been used since the US Food and
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Drug Administration (FDA) approved the ﬁrst mesh products in 2002 (American Food and
Drug Administration, 2002).
In the last decade, research on the use of mesh in POP has increased enormously. A
PubMed search for ‘(Pelvic organ prolapse AND (mesh OR implant))’ in August 2017 produced more than 2000 articles on the subject. However, treatment of POP with mesh
remains controversial: The use of mesh in prolapse surgery may lower the risk of recurrence
of symptoms, but also includes a potential risk of mesh-related complications (Maher et al.,
2016).
In contrast to the stringent requirements and formalised approaches for development of
pharmaceuticals, there was never a systematic scientiﬁc evaluation of mesh products. Faced
with this situation, every surgeon individually has to investigate and validate available
scientiﬁc information and accept the information gleaned as ‘current best knowledge.’ In
such situations, a surgeon’s assumptions or beliefs is likely to affect how the information
is utilised.
The implementation of surgical innovations and new methods is the motor of progress
in surgery. Yet, as long as a method is new, scientiﬁc information is often contradictory, and
individual surgeons may accept different observations as useful, resulting in conﬂicting
treatment strategies.
Decision makers are known to update their beliefs as they gain more information
(Bayes, 1763). This information is reﬂected in their subsequent decision-making so that,
when new information favours one alternative over another, this alternative will be
chosen (Camerer, 1998; Hogarth & Einhorn, 1992). Based on this principle, the greater
the amount of valid scientiﬁc information physicians receive, the more structured their
beliefs should become, and the more convergence it is reasonable to expect in their
decision-making patterns. Over time, learning-based information enables progress in two
distinctly different directions: (1) enhancing the quality of the treatment process by developing optimal surgical techniques and devices, and (2) enabling learning regarding which
patients can beneﬁt from the new method, and under which circumstances.
Making good judgments that are scientiﬁcally informed and evidence based seems
straightforward, but many times, despite the large experience and the extensive knowledge
decision-making has a large space for errors and misjudgment. Research has shown that
both emotional and cognitive limitations in information processing (Elstein & Schwartz,
2002) limit rationality. Biases affect the ways that people estimate and interpret evidence
(Bornstein & Emler, 2001; Dolan, 1999; Elstein, 1999; Hammond, 1996; Hershberger,
Part, Markert, Cohen, & Finger, 1994) such that identity and environmental factors have
been shown to inﬂuence decision-making (Dawson & Arkes, 1987; Graber, Gordon, &
Franklin, 2002).
For example, research on cognitive simpliﬁcation processes has demonstrated how
people tend to accept information that conﬁrms their own hypothesis, and undervalue disconﬁrming information (Levine, 1971). Such biases may lead to a variety of clinical, geographical, and organisational factors having inﬂuence on the pattern of mesh usage insofar
as ‘communities of practice’ are likely to form in which commonly held views on whether
or not to use mesh are likely to inﬂuence surgical decisions. Biases are even more likely to
prevail given the vast amounts of scattered information available to surgical decision
makers (Black & Welch, 1993; Bornstein & Emler, 2001; Haynes & Haines, 1998).
Therefore, when introducing novel procedures, a regulatory framework is desirable to
monitor the results and protect patients from potential harm. If evaluation is not done early
in the process, there seems to be a tipping point, after which widespread adoption of the
procedures may happen without adequate evidence (McCulloch et al., 2009).
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So far, the focus of research concerning mesh has been on the evolution of the technical
side of the method. In the last decade, there has been signiﬁcant improvement in the quality
of the surgical procedure. Development of better meshes and atraumatic treatment processes has matured the surgical technique. Even so, no surgical or medical remedy is
ever so perfect that it is good for all patients in all circumstances. Consequently, decisions
to use mesh cannot be based solely on the question of proof of superiority or inferiority of
mesh in general. The crucial challenge for surgeons is to decide for which proportion of
patients a native tissue repair will have a high risk of failure, and the documented beneﬁts
of a mesh repair outweigh the risks (Davila, Baessler, Cosson, & Cardozo, 2012).
A recent paper reporting on 684,250 POP procedures that were performed in 15 OECD
countries in 2012 showed that the use of transvaginal mesh grafts in the anterior compartment differed by factor 7.9 (range 3.3–26%) and in the posterior compartment by factor 5.3
(range 3.3–17.0%) (Haya et al., 2015).
The optimal rate of mesh use cannot be both low and high at the same time. The extraordinary disparity in mesh use is unsettling and the large variation in surgeons’ choices are
bound to impact negatively on clinical care. Therefore, identifying the factors inﬂuential to
such decision patterns is important.
The aim of this paper is (1) to describe, over 7 years, the disparity in the use of surgical
mesh in operations for POP in Sweden and (2) to examine the effect of clinical risk factors,
and organisational as well as geographical factors on Swedish gynecological surgeons’
decisions to use mesh, and investigate whether the potential inﬂuence of those factors
changes over time.
Methods
The Swedish national quality register of gynecological surgery (GynOp)
GynOp includes all gynecological operations performed in Sweden. Since 2006, GynOp
has registered prolapse operations on a national scale, including a 1-year follow-up of
patients. Today, the register contains complete information on more than 50,000 prolapse
procedures, and the database is increasing by approximately 6000 new POP operations a
year.All patients are included in the register when an urogynecological operation is
decided. A comparison with the Swedish National Patient Register (where all Swedish surgical procedures are registered by law) shows that the GynOp coverage of Swedish prolapse
operations since 2009 has continuously been >95%. The data collection process includes
both surgeon and patient-derived data up to 1 year post-operation. The gynecologist completes a form about preoperative objective ﬁndings, an operation form describing the operation in detail, and a postoperative form at discharge. Data completeness regarding the use
of mesh reported by the surgeons has been 100%.
The Swedish hospital system
The Swedish hospital system is ﬁrst and foremost organised on county level. Sweden has 21
counties; an average county has around 400,000 inhabitants and 3 public hospitals. The
Swedish counties are quite independent, self-ﬁnancing organisational units responsible
for all health service within their boundaries. Public service hospitals are owned by the
counties and are for the most part ﬁnanced via county taxes. Counties are grouped into
six health care regions designed to provide tertiary level care, to facilitate cooperation,
and to maintain a high level of advanced medical care. There are few private clinics that
specialise primarily in elective surgery. Those clinics are contracted and reimbursed by
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county councils for operations they perform on Swedish patients. All Swedes are covered
under the national health system.
Practically all (98.2%) patients that undergo a prolapse operation are operated within
the county they live in. In an effort to make the hospital system more efﬁcient, some counties have gathered more specialised functions in certain hospitals, so differences in use of
mesh on hospital level may in some clinics have organisational rather than medical
reasons.
Therefore, we calculate the proportion of POP operations augmented by mesh county –
and region wise, stratiﬁed by years, to express the particular mesh policy for a particular
year. The resulting matrix makes it possible, from year to year, to analyse the impact of
decision-inﬂuencing factors and changes in mesh use on county and regional level, as
well as changes in distribution of mesh use on a national level.
Data
The basic data used in this study includes all POP operations registered prospectively and
consecutively in GynOp from January 1st, 2010, to December 31st, 2016, in all 40,394
operations reported from 63 different gynecological departments. Patients with simultaneous operations for incontinence have not been included.
To minimise confounding, we included only patients which are (1) solely operated in
the anterior compartment (anterior colporrhaphy) or (2) solely operated in the posterior
compartment (posterior colporrhaphy). Those are common and comparable routine operations in prolapse surgery, of moderate level of difﬁculty, and are performed both with
and without mesh. Patients with concomitant POP or non-POP operations were excluded.
Additionally, (3) only healthy patients were included in the study [American Society of
Anesthesiologists (ASA) preoperative physical status classiﬁcation system group one or
two]. Moreover, (4) all selected patients have a normal, not descended uterus. To avoid
bias from very small, low active, or subspecialized clinics, we excluded 74 patients from
12 departments that had fewer than 100 POP operations or less than 20 recurrence POP
operations through the observation period. Since it can be argued that primary and recurrent
POP operations represent different, non-comparable patient groups, we analysed only
patients undergoing their ﬁrst recurrence operation, where the use of mesh is a generally
accepted option. Mesh use in this group in Sweden has been stable around 50% in the
whole observation period.
Our selection process resulted in a study group of 2864 eligible, largely uniform and
comparable patients with recurrence POP surgery in the anterior or posterior compartment,
operated by 455 Swedish surgeons, where surgical mesh was used in 1435 patients (50.1%).
Results
Basic descriptive statistics reveal that the use of mesh in our material varies substantially
across Sweden (Figure 1). On a national level, the total use of mesh in the years 2010–
2012 was around 57%. From 2013 (two years after the FDA warning), there was a signiﬁcant decline to a new stable level around 43% (Figure 1). On county (and even regional)
level, there was an unchanged, signiﬁcant difference in mesh use, through the whole observation period of 7 years, independent of the 27% decline of mesh use on national level in
2013 (Figures 2 and 3). The difference between counties stands out: the lowest has a use of
7%, the highest of 93.2% (factor 13.3). Over time, counties continued to use mesh in
roughly the same manner, maintaining the disparities between the entities (Figure 4).
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Figure 1. Use of mesh in Sweden 2010–2016 in operations for recurrent POP in the anterior or posterior compartment.

To gain a deeper understanding of these differences, the data was analysed in several
steps using logistic regression. Statistical Package of Social Sciences (SPSS), version 20,
was used for statistical analyses (SPSS Inc., Chicago, IL, U.S.). Initially, we attempted
to explain the use of mesh using clinical parameters known to have an association with
the development of POP (Vergeldt, Weemhoff, IntHout, & Kluivers, 2015).
The following parameters were included in this stage: Age, place of the POP (front/back
compartment split), body mass index (BMI), number of vaginal deliveries, degree of prolapse (position of leading edge of prolapse in relation to the hymen), and sexually active
(intercourse within three months before operation). Table 1 displays the results. As
appears, degree of prolapse, age, and compartment split were the only inﬂuential parameters,
whereas sexual activity, BMI, and number of vaginal deliveries were not inﬂuential.
Table 2 shows the model after all the insigniﬁcant parameters have been removed. As
appears, the likelihood of mesh use increases with the degree of the prolapse and decreases
slightly with the age of the patient. Furthermore, mesh is used more on front compartment
prolapses.
The next parameter entered into the analysis is the year of surgery. This is done, because
FDA in 2011 released an update and warning regarding the use of transvaginal surgical
mesh: ‘The FDA has identiﬁed serious safety and effectiveness concerns over the use of
surgical mesh for the transvaginal repair of pelvic organ prolapse (POP) based on a
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Figure 2. Use of mesh in Swedish counties 2010–2016 in operations for recurrent POP in the anterior
or posterior compartment.

review of adverse events reported to the FDA and an assessment of the scientiﬁc literature.’
(American Food and Drug Administration, 2002) We, therefore, wanted to see if the FDA
warning had an impact on the decision to use surgical mesh in Sweden. As Table 3 shows,
the effect of the FDA warning occurs later than expected. From 2013 and onwards, the frequency of mesh use is lower than in previous years. Interestingly, the differences between
the counties/regions were not affected by the FDA warning.
Next to be included in the analysis is the level of care. We aimed to clarify whether
mesh still is regarded as experimental procedure and done foremost as projects at university
level.
In Table 4, the result stemming from this analysis is shown. As appears, the likelihood
of mesh use is higher at regional hospitals.
Since neither medical factors nor regulatory warnings were inﬂuential to decisions patterns, but level of care was, consistent with the theory on biases, we wanted to examine
whether geographical factors were inﬂuential. We, therefore, included region and county
into the analyses. As Tables 5 and 6 show, geography is by far the most important parameter
when it comes to explaining the use of mesh in Sweden (see also Figure 4). The explanatory
power of the model can be raised to 0.457 by including the individual hospitals in the analysis (Figure 5).
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Figure 3. Use of mesh in Swedish health care regions 2010–2016 in operations for recurrent POP in
the anterior or posterior compartment.

Discussion
To monitor mesh use on a national scale, we have followed 455 Swedish surgeons over 7
years conducting 2864 POP operations on comparable patients with recurrence POP
surgery in the anterior or posterior compartment. We have analysed the distribution and
rate of mesh use in Swedish counties and regions, stratiﬁed by years.
We found that the use of mesh varies extensively across Sweden (between counties by
factor 13 and on a regional level by factor 1.8). There has been no measurable change
towards consensus on county or regional level through 7 years. An FDA warning in
2011 leads to a lowering of mesh use around 14% from 2013 an onwards, two years
later than expected. The disparities within the counties/regions were not affected by the
FDA warning. Mesh use increases with the size of the prolapse and decreases slightly
with the age of the patient. The likelihood of mesh use is higher at regional hospitals
than at university hospitals, showing that mesh is widely used as a routine procedure in
the whole country.
Mesh is administered more often in the front compartment than in the back compartment, in all departments, counties, and regions, unchanged over time. We interpret this
difference as the result of a surgical risk assessment: erosion complications are a known
mesh risk, and erosions in the bowel are much more deleterious that corresponding
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Figure 4. Mesh use: Mean rank of eighteen Swedish counties from 2010 to 2016 (Yearly ranking,
lowest yearly rank in mesh use = 1; highest rank = 18).

Table 1. Initial model.

Degree of prolapse
Age
Compartment split (Front(1))
Sexually active (No(1))
BMI
Number of vaginal deliveries
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

0.241
–0.011
0.553
0.023
0.007
0.025
-0.092

0.035
0.006
0.204
0.123
0.014
0.047
0.554

47.064
3.753
7.355
0.034
0.259
0.286
0.027

1
1
1
1
1
1
1

0.000
0.053
0.007
0.853
0.611
0.592
0.869

1.273
0.989
1.739
1.023
1.007
1.025
0.913

B

S.E.

Wald

df

Sig.

Exp(B)

0.262
–0.013
0.74
0.118

0.03
0.005
0.19
0.332

76.968
8.332
15.223
0.127

1
1
1
1

0.000
0.004
0.000
0.722

1.3
0.987
2.096
1.126

Table 2. Reduced model.

Degree of prolapse
Age
Compartment split (Front(1))
Constant
Note: Nagelkerke R2: 0.061.
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Table 3. Reduced model including year of surgery.

Degree of prolapse
Age
Compartment split (Front(1))
Year of surgery (2016 is contrast)
2010
2011
2012
2013
2014
2015
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

0.258
–0.012
1.128

0.03
0.005
0.199
82.838
0.177
0.174
0.169
0.165
0.163
0.172
0.366

72.151
6.567
32.209
6
38.132
24.391
15.041
0.184
1.445
0.001
3.643

1
1
1
0.000
1
1
1
1
1
1
1

0.000
0.010
0.000

1.294
0.988
3.09

0.000
0.000
0.000
0.668
0.229
0.970
0.056

2.991
2.361
1.93
0.932
1.216
0.994
0.497

1.096
0.859
0.657
–0.071
0.196
–0.006
–0.699

Note: Nagelkerke R2: 0.112.

Table 4. Reduced model including year of surgery and level of care.

Degree of prolapse
Age
Compartment split (Front(1))
Year of surgery (2016 is contrast)
2010
2011
2012
2013
2014
2015
University hospital (Yes(1))
Constant

B

S.E.

Wald

Df

Sig.

Exp(B)

0.272
–0.013
1.087

0.031
0.005
0.2
81.32
0.178
0.174
0.17
0.165
0.164
0.172
0.139
0.38

77.807
7.731
29.626
6
37.622
23.571
14.729
0.157
1.276
0.004
11.811
7.069

1
1
1
0.000
1
1
1
1
1
1
1
1

0.000
0.005
0.000

1.312
0.987
2.964

0.000
0.000
0.000
0.692
0.259
0.951
0.001
0.008

2.976
2.332
1.920
0.937
1.203
0.990
1.614
0.364

1.091
0.847
0.653
–0.065
0.185
–0.011
0.479
–1.01

Note: Nagelkerke R2: 0.119.

Table 5. Reduced model including year of surgery, level of care and regions.

Degree of prolapse
Age
Compartment split (Front(1))
Year of surgery (2016 is contrast)
2010
2011
2012
2013
2014
2015
University hospital (Yes(1))
Regions
Constant
Note: Nagelkerke R2: 0.158.

B

S.E.

Wald

df

Sig.

Exp(B)

0.279
–0.012
1.04

0.000
0.000
0.000
0.917
0.342
0.811
0.003
0.000
0.008

2.909
2.315
2.024
0.983
1.172
0.959
1.543

0.38

1
1
1
0.000
1
1
1
1
1
1
1
5
1

1.321
0.988
2.829

–1.01

77.723
6.357
26.843
6
34.632
22.26
16.408
0.011
0.904
0.057
9.021
66.528
7.069

0.000
0.012
0.000

1.068
0.839
0.705
–0.018
0.159
–0.042
0.434

0.032
0.005
0.201
77.892
0.181
0.178
0.174
0.169
0.167
0.176
0.144

0.364
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Table 6. Reduced model including year of surgery, level of care and counties.

Degree of prolapse
Age
Compartment split (Front(1))
Year of surgery (2016 is contrast)
2010
2011
2012
2013
2014
2015
University hospital (Yes(1))
Regions
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

0.34
–0.013
1.163

0.000
0.000
0.000
0.569
0.254
0.415
0.000
0.000
0.010

3.472
3.21
2.87
1.108
1.226
1.166

0.035
0.005

1
1
1
0.000
1
1
1
1
1
1
19
1
1

1.405
0.987
3.2

0.34
–0.013

94.087
6.602
28.768
6
40.283
35.831
30.975
0.324
1.299
0.663
276.273
94.087
6.602

0.000
0.010
0.000

1.245
1.166
1.054
0.103
0.203
0.154

0.035
0.005
0.217
92.748
0.196
0.195
0.189
0.18
0.178
0.189

1.405
0.987

Note: Nagelkerke R2: 0.304.

lesions in the bladder. This risk difference is arguably the reason for some caution to use
mesh in the back compartment.
Geography is by far the most important parameter when it comes to explaining the use
of mesh in Sweden.
Evidence-based decision-making is one of the core values of any health care organisation. Deciding between different treatment options is supposed to be a rational process.
Yet, Swedish surgeons, unaltered through 7 years, have made mesh decisions in a
clearly biased fashion, highly inﬂuenced by geographical factors, and with no measurable
change towards national consensus.

Figure 5. Contribution of parameters: The percentage of the total variation that is explained by the
analysed parameters.
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In the ﬁrst years of our observation period, progress was dependent on surgical ‘learning
by doing.’ Today, more information is available than most surgeons can absorb
single-handedly. Our results indicate that different decision makers have drawn different
conclusions from the available information.
Such early decisions have led to obvious ‘communities of practice’ at the county and
region levels, where the proportion of patients assumed to beneﬁt from mesh applications
have remained unchanged over time. Counties and regions continued to use mesh in
roughly the same manner, maintaining the disparities between the entities. Even the
FDA warning led only to a general lowering of mesh application but the pattern remained
unchanged. From the patient’s perspective, this represents a kind of geographical lottery
whether mesh is used or not.
Within the scope of this article, we do not intend to argue whether the use of mesh in POP
operations should be low or high. However, with the application of mesh on county level
ranging from 7% to well beyond 90%, the large regional variation in surgeons’ choices is
due to impact negatively on clinical care, as a great part of these decisions must be suboptimal.
Optimisation is rarely possible in real life (Simon, 1991) and people use different heuristics to reach decisions (Marewski & Gigerenzer, 2012). This bounded rationality is
obvious in medical decision-making and in our study case: authorities and surgeons
should acknowledge that and the possibility of error as a ﬁrst step towards erring less.
It has previously been demonstrated that clinical decision-making is subject to cognitive
biases (Croskerry, 2002, 2013). While we have not examined the actual decision-making
process, the fact that Swedish surgeons’ decision-making patterns across counties and
health care regions have remained unchanged, suggests that Swedish surgeons’, in conditions were available scientiﬁc information is either ambiguous, inconsistent, or simply
overwhelming, tend to be biased by geographical factors. They seem to be biased by geographical communities of practices as per how to interpret existing evidence regarding
the effectiveness of mesh. The extraordinary disparity in mesh use, shown in a survey of
15 OECD countries (Haya et al., 2015), indicates that this is by no means a Swedish
problem alone, but an international challenge.In the case of POP, where surgeons have
their own experiences with the conditions under which mesh is useful or not, this may
make them susceptible to favoring information that supports their own, prior hypotheses.
In line with this, studies on clinical judgment and decision-making have shown that
many people have an illusion of validity (Christensen-Szalanski & Bushyhead, 1981;
Einhorn & Hogarth, 1978; Tversky & Kahneman, 1974). Several other psychological
biases, well-documented in the medical world (Arkes, 1981; Arkes, Wortmann, Saville,
& Harkness, 1981) could explain the tendency to rely too heavily on the ﬁrst piece of information when making a decision, or the tendency to stick with default options when given a
choice (e.g. Hindsight bias (Fischhoff, 2003), Framing effect (Mazur & Hickam, 1990), and
Lower tolerance to risk (Saposnik, Redelmeier, Ruff, & Tobler, 2016)). This could explicate
the creation of ‘norms’ within the geographical areas that we observe in the POP in Sweden.
All the aforementioned cognitive biases may lead to diagnostic errors and suboptimal
management of diseases. In a metaanalytical study by Saposnik et al. (2016) results were
striking – overconﬁdence, lower tolerance to risk, the anchoring effect, and information
and availability biases were associated with diagnostic inaccuracies in 36.5 to 77% of
case-scenarios. Further, ﬁve out of seven (71.4%) studies showed an association between
cognitive biases and therapeutic or management errors.
A limitation of the study is the risk of confounding because prolapse operations have
many levels of difﬁculty, ranging from simple procedures in day surgery to very advanced
operations and unsolved reconstructive problems. In order to evaluate surgeons’ decision-
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making, it is necessary to select groups with comparable patients to avoid confounding. To
minimise this challenge, we created a largely homogenous group of patients by careful
selection: Anterior or posterior colporrhaphy are the most common operations in prolapse
surgery and use of mesh in recurrent operation is internationally accepted. We also included
only healthy patients with no other concurrent operations and excluded small, specialised
clinics. This selection results in a group of comparable patients, avoiding confounding
by special anatomic or operative technical necessities.
Another limitation is that we do not have the means of examining actual decisionmaking of the surgeons. Instead, in an exploratory manner, we test the inﬂuence that different factors have in explaining surgical outcomes. Future studies should test the way that
decision makers actually behave and examine these processes in a more qualitative and controlled way.
After more than a decade of mesh use, it is probably too late for an evaluation of mesh in
general to have desirable effect. Extraordinary disparity in mesh use between OECD
countries shows that this is an international challenge (Haya et al., 2015). It seems that
the use of mesh in POP is no longer perceived as experimental. Too many surgeons use
too many different types of mesh in too many different anatomical sites with too many
different techniques, combined with a steady ﬂow of new types of mesh to replace retracted
ones – without clear evidence of their safety and efﬁcacy (Wall & Brown, 2010). After
widespread adoption, it has been proposed to use large observational national and regional
studies as the main tools for evaluation of patient selection, practice, and outcomes of
surgery (Ergina et al., 2009). Therefore, a possible way forward may be to start a
process of developing agreed and complied regional, or even national, guidelines for the
use of speciﬁc types of mesh in deﬁned types of POP operations, combined with longterm surveillance and evaluation by quality registers.

Ethics
The GynOp registry is approved by the Ethics Committee of the University of Umeå,
Umeå, Sweden (Dnr 04–107). This study and the use of data from the register were
approved by the Ethics Committee, University of Umeå, Sweden (Dnr 08–076 M).

Disclosure statement
No potential conﬂict of interest was reported by the authors.

Funding
The Swedish Association of Local Authorities and Regions supported the collection of data in the
Swedish National Quality Register of Gynecological Surgery. The supporters had no role in the
conduct of the study; management, analysis, or interpretation of the data; preparation, review, or
approval of the manuscript; or decision to submit the manuscript for publication.

References
American Food and Drug Administration. (2002). Alerts and notices: Medical devices. Retrieved from
https://www.fda.gov/downloads/MedicalDevices/Safety/AlertsandNotices/UCM262760.pdf
Arkes, H. R. (1981). Impediments to accurate clinical judgment and possible ways to minimize their
impact. Journal of Consulting and Clinical Psychology, 49(3), 323–330. doi:10.1037/0022006X.49.3.323

Total Quality Management

13

Arkes, H. R., Wortmann, R. L., Saville, P. D., & Harkness, A. R. (1981). Hindsight bias among physicians weighing the likelihood of diagnoses. Journal of Applied Psychology, 66(2), 252–254.
doi:10.1037/0021-9010.66.2.252
Bayes, T. (1763). A letter from the late reverend Mr. Thomas Bayes, F. R. S. to john canton, M. A. and
F. R. S. Philosophical Transactions of the Royal Society of London, 53, 269–271. doi:10.1098/
rstl.1763.0044
Black, W. C., & Welch, H. G. (1993). Advances in diagnostic imaging and overestimations of disease
prevalence and the beneﬁts of therapy. New England Journal of Medicine, 328(17), 1237–
1243. doi:10.1056/NEJM199304293281706
Bornstein, B. H., & Emler, A. C. (2001). Rationality in medical decision making: A review of the
literature on doctors’ decision-making biases. Journal of Evaluation in Clinical Practice, 7
(2), 97–107. doi:10.1046/j.1365-2753.2001.00284.x
Camerer, C. (1998). Bounded rationality in individual decision making. Experimental Economics, 1
(2), 163–183. doi:10.1023/A:1009944326196
Christensen-Szalanski, J. J., & Bushyhead, J. B. (1981). Physicians’ use of probabilistic information
in a real clinical setting. Journal of Experimental Psychology, 7(4), 928.
Croskerry, P. (2002). Achieving quality in clinical decision making: Cognitive strategies and detection of bias. Academic Emergency Medicine, 9(11), 1184–1204. doi:10.1111/j.1553-2712.
2002.tb01574.x
Croskerry, P. (2013). From mindless to mindful practice – cognitive bias and clinical decision
making. New England Journal of Medicine, 368(26), 2445–2448. doi:10.1056/
NEJMp1303712
Davila, G. W., Baessler, K., Cosson, M., & Cardozo, L. (2012). Selection of patients in whom vaginal
graft use may be appropriate. Consensus of the 2nd IUGA Grafts Roundtable: Optimizing
Safety and Appropriateness of Graft use in Transvaginal Pelvic Reconstructive Surgery.
International Urogynecology Journal, 23(Suppl. 1), S7–S14. doi:10.1007/s00192-012-1677-3
Dawson, N. V., & Arkes, H. R. (1987). Systematic errors in medical decision making: Judgment limitations. Journal of General Internal Medicine, 2(3), 183–187. doi:10.1007/BF02596149
Dolan, P. (1999). Whose preferences count? Medical Decision Making, 19(4), 482–486. doi:10.1177/
0272989X9901900416
Einhorn, H. J., & Hogarth, R. M. (1978). Conﬁdence in judgment: Persistence of the illusion of validity. Psychological Review, 85(5), 395. doi:10.1037/0033-295X.85.5.395
Elstein, A. S. (1999). Heuristics and biases: Selected errors in clinical reasoning. Academic Medicine,
74(7), 791–794. doi:10.1097/00001888-199907000-00012
Elstein, A. S., & Schwartz, A. (2002). Evidence base of clinical diagnosis: Clinical problem solving
and diagnostic decision making: Selective review of the cognitive literature. BMJ, 324(7339),
729–732. doi:10.1136/bmj.324.7339.729
Ergina, P. L., Cook, J. A., Blazeby, J. M., Boutron, I., Clavien, P.-A., Reeves, B. C., Seiler, C. M., &
Collaboration, B. (2009). Challenges in evaluating surgical innovation. The Lancet, 374(9695),
1097–1104. doi:10.1016/S0140-6736(09)61086-2
Fialkow, M. F., Newton, K. M., Lentz, G. M., & Weiss, N. S. (2008). Lifetime risk of surgical management for pelvic organ prolapse or urinary incontinence. International Urogynecology
Journal, 19(3), 437–440 doi:10.1007/s00192-007-0459-9
Fischhoff, B. (2003). Hindsight != foresight: The effect of outcome knowledge on judgment under
uncertainty. Quality and Safety in Health Care, 12(4), 304–311;discussion 311-302. doi:10.
1136/qhc.12.4.304
Graber, M., Gordon, R., & Franklin, N. (2002). Reducing diagnostic errors in medicine: What’s the
goal? Academic Medicine, 77(10), 981–992. doi:10.1097/00001888-200210000-00009
Hammond, K. R. (1996). How convergence of research paradigms can improve research on diagnostic judgment. Medical Decision Making, 16(3), 281–287. doi:10.1177/0272989X9601600313
Haya, N., Baessler, K., Christmann-Schmid, C., de Tayrac, R., Dietz, V., Guldberg, R., … Maher, C.
F. (2015). Prolapse and continence surgery in countries of the organization for economic
cooperation and development in 2012. American Journal of Obstetrics and Gynecology, 212
(6), 755.e1–755.e27. doi:10.1016/j.ajog.2015.02.017
Haynes, B., & Haines, A. (1998). Getting research ﬁndings into practice: Barriers and bridges to evidence based clinical practice. BMJ, 317(7153), 273–276. doi:10.1136/bmj.317.7153.273

14

E.K. Nüssler et al.

Hershberger, P. J., Part, H. M., Markert, R. J., Cohen, S. M., & Finger, W. W. (1994). Development of
a test of cognitive bias in medical decision making. Academic Medicine, 69(10), 839–842.
doi:10.1097/00001888-199410000-00014
Hogarth, R. M., & Einhorn, H. J. (1992). Order effects in belief updating: The belief-adjustment
model. Cognitive Psychology, 24(1), 1–55. doi:10.1016/0010-0285(92)90002-J
Levine, M. (1971). Hypothesis theory and nonlearing despite ideal S-R reinforcement contingencies.
Vol. 78.
Maher, C., Feiner, B., Baessler, K., Christmann-Schmid, C., Haya, N., & Marjoribanks, J. (2016).
Transvaginal mesh or grafts compared with native tissue repair for vaginal prolapse.
Cochrane Database of Systematic Reviews, 2, Cd012079. doi:10.1002/14651858.cd012079
Maher, C., Feiner, B., Baessler, K., & Schmid, C. (2013). Surgical management of pelvic organ prolapse in women. Cochrane Database of Systematic Reviews, 4, Cd004014. doi:10.1002/
14651858.CD004014.pub5
Marewski, J. N., & Gigerenzer, G. (2012). Heuristic decision making in medicine. Dialogues in
Clinical Neuroscience, 14(1), 77–89.
Mazur, D. J., & Hickam, D. H. (1990). Treatment preferences of patients and physicians: Inﬂuences of
summary data when framing effects are controlled. Medical Decision Making, 10(1), 2–5.
doi:10.1177/0272989X9001000102
McCulloch, P., Altman, D. G., Campbell, W. B., Flum, D. R., Glasziou, P., Marshall, J. C., …
Vandenbroucke, J. (2009). No surgical innovation without evaluation: The IDEAL recommendations. The Lancet, 374(9695), 1105–1112. doi:10.1016/S0140-6736(09)61116-8
Saposnik, G., Redelmeier, D., Ruff, C. C., & Tobler, P. N. (2016). Cognitive biases associated with
medical decisions: A systematic review. BMC Medical Informatics and Decision Making, 16
(1), 2847. doi:10.1186/s12911-016-0377-1
Simon, H. A. (1991). Bounded rationality and organizational learning. Organization Science, 2(1),
125–134 doi:10.1287/orsc.2.1.125
Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases. Science,
185(4157), 1124–11311.
Vergeldt, T. F., Weemhoff, M., IntHout, J., & Kluivers, K. B. (2015). Risk factors for pelvic organ
prolapse and its recurrence: A systematic review. International Urogynecology Journal, 26
(11), 1559–1573. doi:10.1007/s00192-015-2695-8
Wall, L. L., & Brown, D. (2010). The perils of commercially driven surgical innovation. American
Journal of Obstetrics and Gynecology, 202(1), 30.e31–30.e34.

