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bstract Background: The Scandinavian Obesity Surgery Registry (SOReg) is a national quality register that
has collected data on bariatric surgery in Sweden since 2007.
Objective: Evaluate the acquisition rate and internal validity of entered data in SOReg as well as
completeness.
Settings: National quality register, Sweden.
Method: The acquisition rate during 2012–2018 was compared with Swedish national databases,
while registered data in 89 selected variables (67 mandatory) was compared with medical records
of 1860 randomly selected patients from all bariatric centers (n 5 39–43) reporting to SOReg.
The evaluation was done by 1 independent observer. Completeness of data in the entire registry
for the same time period was studied.
Results: The acquisition ratewas 97.4%, because 33,716 of 34,628 patients recorded in theNational Inpa-
tient Registry were registered in SOReg. Exact agreement of reabstracted data was seen in 99.0% of
100,200 unique entries. All studied variables had an almost perfect agreement with Cohen’s kappa ranging
from .87–1, that is,..81 according to Landis and Koch criteria. In addition, .3% (n5 301) missing data
entries were discovered, mostly in administrative variables. In the mandatory variables, overall complete-
ness was high; however, declining with time in parallel with reduced follow-up rate, 50% at 5 years.
Conclusion: The high acquisition rate and internal validity implies that SOReg reflects Swedish bar-
iatric surgery on a nationwide basis. Hence, SOReg data can be used to monitor quality of care and in
research. The overall completeness could be improved by a higher registration rate during long-term
follow-up. (Surg Obes Relat Dis 2021;17:606–614.) � 2020 American Society for Bariatric Surgery.
Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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Reliable databases form the foundation of modern
research and healthcare planning. Because collection of
clinical data in greater volumes is needed to monitor and
improve quality of care, national quality registers, focusing
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on a specific diagnosis or intervention, have been started
worldwide. In 2004, the Scandinavian Obesity Surgery Reg-
istry (SOReg) was founded as a national quality register for
bariatric surgery in Sweden [1]. The aim was 2-fold: to pro-
mote quality of Swedish bariatric surgery, and to become a
source for scientific development of new knowledge in the
field. All registrations are based on the unique personal
identification number (PIN), routinely used in the Swedish
healthcare system. This PIN allows cross-matching to
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various high-quality national registers run by the National
Board of Health and Welfare, such as the National Patient
Register (NPR) [2], containing all given inpatient care.
Currently, SOReg contains clinical information on more

than 75,000 patients who have undergone bariatric surgery
in Sweden since 2007 [3]. The database is divided into 3
separate parts: baseline data, perioperative results (including
the first 30 postoperative days), and long-term follow-up (1,
2, 5, and recently also, 10 years) [1]. The register contains
294 primary variables, of which 154 are mandatory. In addi-
tion, there are 41 automatically calculated variables, such as
body mass index (BMI), excess weight loss (EWL), and 353
secondary and tertiary variables [4] (Supplementary
Table 1). The variables include administrative data, patient
demographic characteristics, medical conditions such as
obesity-related diseases, and operative data, including short-
and long-term complications, as well as laboratory data and
patient-scored quality of life measured by the 36-Item Short
Form Health Survey developed by RAND (RAND-36) [5]
and the Obesity-related Problems Scale (OP) [6]. All vari-
ables, as well as their outcomes, are defined, and data entry
is done online. Since 2013, all bariatric centers, both public
and private, have participated in SOReg. When studying
registered bariatric procedures in 2011, an external valida-
tion of surgical procedure codes found high accuracy
(97%) between SOReg and NPR. The authors concluded
that SOReg was a reliable source to identify patients who
have undergone bariatric surgery in Sweden [7]. Although
acquisition rate was high, internal validity, that is, the cor-
rectness of entered data, is of even greater importance, espe-
cially if the register is to be used for research and other
purposes that demand accurate data.
The present study aimed to validate SOReg data from

2012–2018 in 3 different aspects: overall acquisition rate,
internal validity in a selected group of patients, and
completeness of data in the entire database.

Methods

Acquisition rate

The acquisition rate for 2012–2018 was calculated by
dividing the registered number of patients in SOReg by
the number of patients having had bariatric surgery accord-
ing to NPR. A few private hospitals, 5–9 during the study
period, who did not report to NPR are described separately.

Internal validity

For validation of data correctness, 1 independent observer
(specialist nurse with special interest in bariatric surgery)
compared registered data with medical records in 1860 pa-
tients from all Swedish bariatric centers (n 5 39–43 during
the study period). Patients were randomly selected, 10–25
for each hospital, depending on the number of performed
bariatric procedures. In total, 89 core variables, both
mandatory (n 5 66) and nonmandatory (n 5 23), were
selected for validation. The selected variables were chosen
to mirror most of the subgroups in the registry, that is,
administrative data, patient demographic characteristics,
obesity-related diseases, operative data, short- and long-
term complications, and laboratory data as well as the
different registration points (baseline, operative procedure,
and follow-up). Reabstraction was done on a paper form
in 3 rounds during 2012–2018, when visiting the respective
centers. If needed, an expert bariatric surgeon assisted in
evaluating discrepancies. After the reabstraction was
completed, all data were compared with the original regis-
trations, and analyzed for missing values, exact agreement,
and correlation.

Completeness of data

The percentage of missing data for a selected number of
variables was calculated in April 2020 by using all entries
on operated patients (n5 44,777) in 2012–2018 in the entire
database.

Statistics

Acquisition rate and completeness were assessed with
descriptive statistics. Comparisons between groups were
made by c2 test with P , .05 considered as statistically sig-
nificant. Accuracy was analyzed by calculating proportions
with exact agreement; Pearson’s correlation test was used
for numerical values and dates, and Cohen’s kappa for
ordinal values. The Landis and Koch criteria was used in rat-
ing the magnitude of agreement ( ,0 as no agreement, 0–
.20 as slight, .21–.40 as fair, .41–.60 as moderate, .61–.80
as substantial, and .81–1 as almost perfect or perfect agree-
ment) [8]. SPSS version 23 (IBM, Armonk, New York,
United States) was used.

Ethical approval was obtained from the regional ethical
review board of Stockholm (Ref 2017/857-32).

Results

Acquisition rate

As shown in Table 1, the acquisition rate was consistently
high (96.6%–98.1%) during 2012–2018, with a mean acqui-
sition rate of 97.4% of patients also registered in NPR.
Furthermore, SOReg contained 25% more patients having
had bariatric surgery than NPR, the majority from private
hospitals (not reporting to NPR). These data were excluded
from the calculations.

Validation

Data from 1860 baseline and operative registrations, and
3 follow-up visits (6 weeks: n 5 1753; 1 year: n 5 1276; 2
years: n 5 778) was reabstracted. In total, 100,200 unique
data entries were scrutinized. In 99.0% of all entries an
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Table 1

Acquisition rate in the Scandinavian Obesity Registry (SOReg) in 2012–2018

Yr Operations in SOReg Operations in NPR SOReg operations in NPR Acquisition rate Percent SOReg operations,

not in NPR

2012 7547 6267 6130 97.8 18.4

2013 7628 6166 6050 98.1 20.4

2014 6823 5147 4976 96.7 26.3

2015 6363 4768 4651 97.5 26.4

2016 5671 4300 4195 97.6 25.6

2017 5466 4044 3905 96.6 31.7

2018 5183 3936 3809 96.8 25.9

Total 44,681 34,628 33,716 97.4 25.0

The percentage of SOReg operations found in the National Inpatient Registry (NPR) were divided by the total number of operations in the NPR. Note the

rather large proportion of operations in SOReg that are not registered in NPR.

Magnus Sundbom et al. / Surgery for Obesity and Related Diseases 17 (2021) 606–617608
exact agreement was found. According to Landis and Koch
criteria [8], all studied variables demonstrated an almost
perfect agreement (k . .81), and in fact only peroperative
complications (.872) and postoperative Clavien-Dindo
grade (.873) were below .9 (Table 2).

In general, incorrect values were found in all variables,
at all 5 time points, and in all 3 validation rounds. Howev-
er, a slightly higher number of incorrect values was found
in the numerical variables, for example, weights, and dates,
compared with the categorical variables, for example,
complications and obesity-related diseases. In both
weights and dates, the percentage of incorrect values
decreased from the first to the third validation round:
weights from 4.0% (114 of 2865) to 2.3% (57 of 2494)
and dates from 2.3% (65 of 2865) to 1.8% (46 of 2494),
with P, .05 for both. Moreover, the median difference be-
tween the registered entry and the correct value for weight
and dates was rather small, 5 (1–59) kg and 59 (1–548)
days, respectively.

During the evaluation, .3%missing values (n5 301) were
found in the mandatory variables. Data were somewhat
more often lacking in groups, for example, several variables
from a specific time point (visit) or the same variable from a
specific center.

Completeness

The completeness of mandatory variables was high at
baseline, while the percent of registered patients at the 1-,
2-, and 5-year follow-up decreased by time. The 2- and 5-
year follow-up was close to 70% and 50%, respectively.
However, data were entered in the mandatory variables for
almost all patients having a follow-up visit (Table 3). The
completeness of some variables may be slightly higher
than in the validation part of the study because the revealed
missing values were corrected when possible.

The nonmandatory variables contained about 3 quarters
of possible data at baseline, with a lower rate for the vari-
ables containing laboratory data and scores from the two
quality-of-life questionnaires (RAND-36 and OP).
Although the completeness decreased in parallel with the
reduced follow-up, most variables had 50% or more of ex-
pected data at 5 years.

Discussion

This study has shown a very high acquisition rate and in-
ternal validity in SOReg. The completeness of mandatory
variables was also very high at baseline and for patients hav-
ing a registered follow-up; however, the latter declines over
time. The originally planned, and ongoing, validation pro-
cess has been of considerable value for the registry.

Acquisition rate

In accordance with the earlier external validation by Tao
in 2011 [7], the acquisition rate for the present study period
(2012–2018) was shown still to be high (97.4%). The possi-
bility to correctly calculate acquisition rates depends on the
quality of the second source, used as denominator. Because
it is mandatory for all public healthcare providers in Sweden
to report all given hospital care to the NPR, we had access to
high-quality national data [2]. However, since a rather large
proportion of the bariatric procedures was done by private
healthcare providers not required to report their cases to
the National Board of Health and Welfare, we could only
calculate the acquisition rate for nonprivate cases. On the
other hand, this implies that SOReg can present a much
more complete description of bariatric surgery in Sweden
than NPR. This is of specific importance when reporting
annual volumes of bariatric surgery to international surveys
[9,10] or multinational registries, such as the IFSO Global
Registry [11,12], run by the International Federation for
the Surgery of Obesity and Metabolic Disorders.
Studies on national acquisition rates in bariatric surgery

are scarce. In 2017, the Israel National Bariatric Surgery
Registry showed a 98.7% acquisition rate when comparing
their 40,815 registered bariatric procedures with hospital re-
cords [13]. Using the same methodology as the present
(comparing with NPR), 51,999 of 64,538 (82.9%) Swedish
cholecystectomies were registered in their corresponding
national quality register [14]. Several Swedish quality



Table 2

Validation of 89 selected core variables: 66 mandatory, and 23 nonmandatory

Studied variables Missing

data

Exact

agreement

Correctness

n % n % ƙ or r 95% CI

Mandatory variables

Height

Baseline 0 0 1844 99.1 .996 .994–.998

Weight

Baseline 0 0 1751 94.1 .993 .987–.999

6 wk 33 1.9 1700 98.8 .989 .986–.992

1 yr 21 1.6 1231 98.1 .983 .979–.987

2 yr 28 3.8 741 98.8 .989 .985–.993

Operative data

Access 0 0 1858 99.9 .990 .983–.997

Type of op 0 0 1859 99.9 .997 .994–1.000

Op time 0 0 1751 94.1 .986 .980–.992

Complications: leak, bleeding, abscess,

wound, stricture, ileus, port site, ulcer,

cardio/vascular, DVT/PE, pulmonary,

UTI, other

perop 1 .1 1844 99.1 .872 .840–.904

Postop 17 .1 20,990 99.9 .937 .900–.974

1 yr 11 .1 8904 99.8 .937 .907–.967

2 yr 7 .1 5439 99.9 .985 .983–.986

Clavien-Dindo grade: I-V

Postop 0 0 51 98.1 .873 .814–.932

1 yr 0 0 41 97.6 .927 .877–.977

2 yr 0 0 44 100 1.000 1.000–1.000

Obesity-related diseases: T2D, HT,

dyslipidaemia, sleep apnoea, dyspepsia,

diarrhea and depression

Baseline 0 0 12,827 98.5 .927 .891–.950

1 yr 21 .2 8863 99.5 .954 .935–.973

2 yr 21 .4 5406 99.3 .963 .931–.995

Dates

Baseline 1 .1 1745 93.9 .996 .993–.999

Operation 0 0 1843 99.1 .994 .990–.998

Discharge 41 2.2 1774 97.5 1.000 1.000–1.000

6 wk 27 1.5 1707 98.9 1.000 1.000–1.000

1 yr 17 1.3 1244 98.8 .988 .985–.991

2 yr 39 5.0 731 98.9 .988 .984–.992

Type of follow-up: visit, phone, letter

6 wk 9 1.7 1752 99.9 .995 .990–1.000

1 yr 1 .2 1275 99.9 .993 .986–1.000

2 yr 6 2.1 777 99.9 .993 .986–1.000

Nonmandatory variables

Weight at operation

Operation - - 1787 96.1 1.000 1.000–1.000

Complications: readmission, reoperation,

other

Postop - - 3661 98.7 .904 .881–.927

1 yr - - 1660 98.9 .936 .912–.960

2 yr - - 1082 98.2 .928 .903–.953

co-morbidities: musculoskeletal pain, other

Baseline - - 2066 99.6 .974 .962–.986

1 yr - - 1127 99.7 .985 .976–.994

2 yr - - 622 99.8 .988 .975–1.000

HbA1c

1 yr - - 495 99.6 .996 .993–.999

2 yr - - 241 99.2 .982 .973–.991

Triglycerides

2 yr - - 42 100 1.000 1.000–1.000

(continued on next page )
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Table 2 (continued )

Studied variables Missing

data

Exact

agreement

Correctness

n % n % ƙ or r 95% CI

Abdominal circum.

1 yr - - 30 100 1.000 1.000–1.000

Op 5 operation; DVT 5 deep venous thrombosis; DVT/PE 5 deep venous thrombosis or pulmonary

embolus; UTI 5 urinary tract infection; preop 5 preoperative; postop 5 postoperative; T2D 5 type 2 dia-

betes; HT 5 hypertension.

Results are summarized in subgroups. Correctness is presented as Cohen’s kappa (ƙ) or Pearson correlation
(r).
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registries focusing on malignant diagnoses have
compared their data to another national register, the Can-
cer Register, also run by the National Board of Health
and Welfare. In 2015, the National Prostate Cancer Reg-
ister was found to capture 98% of 731 selected prostate
cancer cases [15] and a similar high acquisition rate
(95.5% of 6354 patients) was seen in the Swedish Na-
tional Register for Oesophageal and Gastric Cancer
[16]. Recently, 3 additional cancer registries, the Swedish
Colorectal Cancer Registry [17], the Swedish Quality
Register of Gynaecologic Cancer [18], and the Swedish
National Register for Breast Cancer [19], reported high
acquisition rates (95.0%–99.9%). Furthermore, in a
SOReg study of obesity-related co-morbidity over 5
years, with cross linkage to a third national registry,
the Prescribed Drug Register, the 2 registers were found
to closely correlate [20]. Thus, the constant use of PIN in
the Swedish healthcare system as well as in quality reg-
isters is invaluable, the latter also allows cross-matching
between different quality registers [21–24].

Outside of the present study, we annually check for dis-
crepancies between SOReg and NPR. In most cases, we
find few patients who have been operated on for a complica-
tion (registered correctly as such in SOReg), to be errone-
ously reported as having had a first-time bariatric
procedure in governmental registry. Furthermore, some
palliative procedures, for example, bypassing an unresect-
able distal gastric cancer, have mistakenly been reported
as a bariatric gastric bypass. The high consistency is in
line with an external review of the NPR itself, showing a
positive predictive value of 85%–95% in many diagnoses
[25], but a slightly lower predictive value in bariatric sur-
gery due to the relatively large share of private cases
(25%). In the handful of true missing bariatric cases in
SOReg, we ask the center concerned to enter the missing pa-
tient in our registry, thus increasing the acquisition rate to
slightly more than the present 97.4%.

Validation

To our knowledge only 3 national registries on bariatric
surgery perform structured and regular validation: SOReg
Sweden, the Norwegian equivalent of SOReg, and the Dutch
Audit for Treatment of Obesity (DATO) [26]. In a combined
analysis of DATO and 6 other quality registers by the Dutch
Institute for Clinical Auditing (DICA), data accuracy ranged
from 88.2%–100%, with most discrepancies in postopera-
tive complications (.7%–7.5%) [27]. When comparing reg-
istry data on co-morbidities in the Israel National Bariatric
Surgery Registry against hospital files, the following
Cohen’s kappa coefficients were reported: hypertension
and diabetes (.8) and sleep apnea (.7) [13]. Although these
coefficients correspond to substantial agreement on the
Landis and Koch scale (.61–.80), they are not as high as
in the present study. In an early evaluation of the large
American database created by the Metabolic and Bariatric
Surgery Accreditation and Quality Improvement Program
(MBSAQIP), the authors warned that up to 20% of data
may be unusable for analysis due to data quality issues [27].
The high agreement between our reabstracted data and

the original data implies that the daily registration in clinical
practice works well. Before launching the register, consider-
able care was taken to create clear, robust definitions for the
selected variables, and not to overload the register. In
achieving a functional register already from the start some
founding members first used a pilot version to ensure that
all potential errors or uncertainties could be found and cor-
rected. SOReg holds annual registry meetings, discussing
uncertainties in the register and suggestions for improved
care of bariatric patients. This resulted in the swift integra-
tion of new national recommendations to close the mesen-
teric defects in gastric bypass [28,29] and to avoid optic
trocars, thus reducing the risk for aortic injuries in laparo-
scopic procedures [30,31].
The categorical variables, such as obesity-related dis-

eases, clearly defined by the continuous use of specific
drugs, had high agreement. Interestingly, the 2 nonmanda-
tory variables for musculoskeletal pain or other obesity-
related diseases influencing the decision for bariatric sur-
gery did not have inferior agreement compared with the 7
mandatory variables. When considering how to improve
the more difficult numerical variables it is necessary to
assess whether the small differences between the registered
entry and the correct value are clinically important. Further-
more, in dates, only 1 incorrectly entered digit leads to a
rather large discrepancy, for example, always at least 30



Table 3

Detailed analysis of 61 mandatory and 19 nonmandatory variables concerning completeness of entered data at various time points

Studied variables Registration time 2012–2014 2015–2016 2017–2018

% Operated % Follow-up % Operated % Follow-up % Operated % Follow-up

Mandatory variables

Height/weight and BMI (calculated) Baseline 100 - 100 - 100 -

6 wk 96.3 98.5 94.5 98.7 95.5 99.3

1 yr 88.1 99.7 86.4 99.6 83.5 99.5

2 yr 64.0 98.9 65.8 98.9

5 yr 46.0 97.7

Obesity-related diseases: diabetes,

hypertension, dyslipidemia, sleep apnea,

and dyspepsia

Baseline 100 - 100 - 100 -

1 yr 87.9 99.9 86.4 99.8 83.7 99.7

2 yr 64.2 99.6 65.8 99.2

5 yr 46.6 99.1

Sex Baseline 100 - 100 - 100 -

Funding Baseline - - 99.1 - 99.1 -

Previous bariatric surgery Baseline 100 - 100 - 100 -

Previous antireflux surgery Baseline 100 - 100 - 100 -

Surgical access Baseline 100 - 100 - 100 -

Surgical method Baseline 100 - 100 - 100 -

Amount of bleeding Baseline 100 - 100 - 100 -

Operating time Baseline 100 - 100 - 100 -

Complications Preop 100 - 100 - 100 -

17 variables 6 wk 97.2 99.7 95.3 99.7 96.9 99.7

10 variables 1 yr 88.0 99.9 87.7 100 84.8 99.9

10 variables 2 yr 64.5 99.9 68.1 99.9

10 variables 5 yr 47.0 99.6

Classification of complications:

Clavien-Dindo

6 wk 100 100 100

1 yr 100 100 100

2 yr 100 100

5 yr 100

Nonmandatory variables

Previous cholecystectomy Baseline 91.9 - 91.0 - 89.9 -

Preoperative weight loss Baseline 91.1 - 90.7 - 89.9 -

Smoking Baseline 88.7 - 86.8 - 95.2 -

1 yr 46.7 53.1 56.7 65.7 75.6 90.5

2 yr 41.4 64.5 55.6 84.3

5 yr 39.9 85.9

Blood pressure:

systolic and diastolic

Baseline 81.5 - 82.5 - 84.1 -

1 yr 39.8 45.3 47.0 54.5 44.6 53.3

2 yr 26.3 41.0 33.3 50.4

5 yr 18.9 40.7

HbA1C Baseline 84.5 - 82.8 - 83.6 -

1 yr 40.0 79.4 68.9 79.9 62.0 74.2

2 yr 40.4 62.8 43.2 65.5

5 yr 25.3 54.4

Hemoglobin Baseline 75.1 84.0 - 85.8 -

1 yr 71.2 81.1 74.4 86.3 69.9 83.3

2 yr 44.9 70.1 49.3 74.7

5 yr 28.6 61.6

LDL Baseline 75.8 - 74.7 - 68.1 -

1 yr 66.8 76.1 65.6 76.0 55.9 66.8

2 yr 39.4 61.4 37.2 56.4

5 yr 21.9 47.1

(continued on next page )
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days in the registration of the month. It was not surprising
that the more complex variable, Clavien-Dindo, combining
postoperative complications into an overall grade had a
relatively lower validity (k 5 .873) compared with the
different postoperative complications as single items (k 5
.937). Most importantly, the percentage of incorrect values



Table 3 (continued )

Studied variables Registration time 2012–2014 2015–2016 2017–2018

% Operated % Follow-up % Operated % Follow-up % Operated % Follow-up

Quality of life: 11 variables

for RAND-36 and OP

Baseline 77.2 - 76.8 - 62.9 -

1 yr 61.2 69.6 56.7 65.2 36.7 43.9

2 yr 42.7 66.5 39.2 59.1

5 yr 23.2 50.0

BMI5 body mass index; preop5 preoperative; LDL5 low density lipoprotein; RAND-365 36-Item Short FormHealth Survey by RAND; OP5Obesity-

related Problems Scale.

Results are presented for the 3 validation periods.
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decreased from the first to the third validation round, thus
improving the quality of the register by the validation pro-
cess itself.

Registry validation can be done with different methods
such as comparing with other registries, continuous
monitoring by dedicated personnel, examining by
external validators, or by reabstracting data from medical
records. The reabstraction method was chosen in the pre-
sent study because other Swedish quality registers have
been successfully validated in a similar way. In the Swed-
ish Registry for Gallstone Surgery, correctness of data in
a sample of 94,919 entries was 98.2% [14]. The agree-
ment between medical charts and registered data has
also been high in the Swedish malignant registries,
82.0%–91.1%. However, the number of patients studied
or data has been lower in these evaluations than in the
present study, prostate cancer (731 patients) [15], esoph-
ageal and gastric cancer (60 variables, 12,035 original
entries) [16], colorectal cancer (486 patients, 130 vari-
ables) [17], gynecologic cancer (500 patients, 31 vari-
ables) [18], and breast cancer (800 patients) [19].

3.3. Completeness

For operated patients, a completeness close to 100% was
found at baseline in the mandatory variables, while the
percent of patients having a registered follow-up decreased
by time. The 2- and 5-year follow-up was close to 70% and
50%, respectively. However, data were entered in the
mandatory variables for almost all patients having a
follow-up visit. One explanation for the small amount of
missing data in some mandatory variables is possibility to
overrun a missing mandatory variable with affirmative
action.

The overall completeness of SOReg could be improved
by increased registration of follow-up data; that is, data
that we know are stored in medical charts after clinical visits
in primary care, but not reported to the register. To achieve
this, we are working on automatic transferal of laboratory
data from all types of electronic medical records as well
as an app to collect patient-reported data directly from the
operated individual.
Additional aspects

We believe that the following factors have contributed to
the successful implementation of SOReg. First, consider-
able effort was put into ensuring the register was user-
friendly, thus all potential variables were scrutinized to pre-
vent the register being overloaded by unnecessary or ill-
defined variables. In contrast to some other Swedish quality
registers, a minimum of variables was chosen, thus allowing
future expansion in required areas during the run of the reg-
ister [4] (Supplementary Table 1). Second, several technical
details are included in the data platform to improve data
quality. There are built-in calculations; for example, of
BMI and age at surgery to minimize errors in manual calcu-
lations. The register also contains built-in warnings for un-
usual data, and built-in blockage of illogical data, such as
baseline date after operation date, systolic blood pressure
lower than diastolic pressure, weight below 35 kg. Further-
more, variables are constructed in a hierarchic way thus
removing nonapplicable data questions during the registra-
tion, and the register involves regular scanning of the data-
base for unusual data and unusual data combinations, for
example, postoperative hospital stay .4 days without a
registered complication. Last, on first entry of data the reg-
ister is cross run with the national population register to
check whether the patient name is correct, and to capture
place of residence to district level and to stop doubled reg-
istrations. Every month the register is cross run with the
population register to capture mortality, thus enabling
100% mortality data.
To date, 95 scientific studies have been done on SOReg

data and the acquired knowledge has recently been summa-
rized for clinicians [32], with a special report on the effects
of bariatric surgery on diabetes [33]. The possibility to link
our registry data to other national registers by the PIN has
been invaluable for these projects. A complete register can
be used as a base for observational studies, thus allowing
important comparisons between the results on selected pa-
tients in randomized controlled trials and those achieved
in routine care [34]. A well-established quality register
can also harbor randomized control trials (RCT) within it-
self, i.e., registry RCTs. Several R-RCTs have been done
in SOReg, for example, on internal herniation in gastric
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bypass [28,29] and the ongoing study on equipoise between
gastric bypass and gastric sleeve (the Bypass Equipoise
Sleeve Trial, BEST) [35].
Beyond these technical and more formal aspects of regis-

ter quality the most important success factor is user engage-
ment. Users need to feel the register is meaningful and
contributes to their clinical work. It is crucial that users
consider the register handles data honestly, ethically, and
in the interest of patients to ensure that the register can be
of high quality. A successful register must also continuously
provide updated reports, which are easy to access and under-
stand, of analyzed data [3,32,36–38].

Limitations

Among the strengths of this study are the large number
of unique entries (n 5 100,200), all reabstracted by 1
examiner during a continuous validation process with reg-
ular on-site visits to all operating centers. The process al-
lows access to all information in the electronic medical
records, not only selected data on shared paper copies.
However, despite the large number of studied patients (n
5 1860), only about 4% of all individuals who have had
bariatric surgery in Sweden during the study period were
evaluated. In a sensitivity analysis, the selected patients
did not differ from the other patients in SOReg concerning
age, gender, BMI. and type of bariatric procedure. More-
over, the validation was done on different types of vari-
ables (e.g., administrative and medical data), at various
time points (baseline to 2-year follow-up) and contained
mandatory as well as nonmandatory data.
In conclusion, the high acquisition rate (97.4%) implies

that SOReg reflects Swedish bariatric surgery on a nation-
wide basis, while the high internal validity (99.0%) makes
the use of SOReg data reliable for research. The overall
completeness could be improved by increased registration
of follow-up data already captured in medical records and
other digital systems.
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The general practice of any modern medical specialty is
rooted in evidence-based principles shaped by research.
The discipline of metabolic and bariatric surgery is no
exception. An abundant number of studies in our field uti-
lize data from large and accessible registries to guide clin-
ical management, quality improvement, asset allocation,
and healthcare policy. Research evaluating the validity
and methodological challenges of these data repositories,
however, remain scarce.

The authors of this article should be commended for
the sound methodology of the study and the thorough
internal validity evaluation of the Scandinavian Obesity
Surgery Registry (SOReg), Sweden’s national quality
registry. They identified a 97.4% case acquisition rate,
99.0% validity of unique variable entries, and 100%
completeness for mandatory variables. Such proof of ra-
tionality confirms that data in the registry portray an
[31] SundbomM, Ottosson J. Trocar injuries in 17,446 laparoscopic gastric

bypass-a nationwide survey from the Scandinavian Obesity Surgery

Registry. Obes Surg 2016;26(9):2127–30.

[32] Scandinavian Obesity Surgery Registry. New knowledge based on data

from SOReg - Does the research lead to better results? [Ny kunskap

som baseras p�a data fr�an SOReg - Leder forskningen till b€attre resul-

tat?] Sweden: Scandinavian Obesity Surgery Registry; c2020 [cited

2020 June 8]. Available from: https://www.ucr.uu.se/soreg/

component/edocman/ny-kunskap-som-baseras-pa-data-fran-soreg.

[33] Scandinavian Obesity Surgery Registry. Diabetes – effects of bariatric

surgery on diabetes mellitus. Results from a 10-years period with the

SOReg. Sweden: Scandinavian Obesity Surgery Registry; c2020 [cited

2020 June 8]. Available from: https://www.ucr.uu.se/soreg/

component/edocman/diabetes-effects-of-bariatric-surgery-on-diabetes-

mellitus-results-from-a-10-years-period-with-the-soreg.

[34] Stenberg E, Szabo E, Ottosson J, N€aslund I. Outcomes of laparoscopic

gastric bypass in a randomized clinical trial compared with a concur-

rent national database. Br J Surg 2017;104(5):562–9.

[35] Hedberg S, Olbers T, Peltonen M, et al. BEST: Bypass Equipoise

Sleeve Trial; rationale and design of a randomized, registry-based,

multicenter trial comparing Roux-en-Y gastric bypass with sleeve gas-

trectomy. Contemp Clin Trials 2019;84:05809.

[36] Scandinavian Obesity Surgery Registry. Annual report 2018, part 1 [in

Swedish]. Sweden: Scandinavian Obesity Surgery Registry; c2019

[cited 2020 June 8]. Available from: https://www.ucr.uu.se/soreg/

component/edocman/arsrapport-2018-del-1.

[37] Scandinavian Obesity Surgery Registry. Annual report 2018, part 2 [in

Swedish]. Sweden: Scandinavian Obesity Surgery Registry; c2019

[cited 2020 June 8]. Available from: https://www.ucr.uu.se/soreg/

component/edocman/arsrapport-soreg-2018-del-2.

[38] Scandinavian Obesity Surgery Registry. Annual report 2018, part 3 [in

Swedish]. Sweden: Scandinavian Obesity Surgery Registry; c2019

[cited 2020June 8]. Available from: https://www.ucr.uu.se/soreg/

component/edocman/arsrapport-soreg-2018-del-3.
comment

rate and internal validity in the
rgery Registry (SOReg)

accurate record of bariatric surgery in the participating
sites. It also brings legitimacy to the conclusions drawn
from studies using these data and justifies the actions
taken as a result.

Some of the obstacles toward achieving high-quality
data acquisition may be different in the Scandinavian re-
gion compared with North America or other parts of the
world. The ability to maintain data collection consis-
tency may differ with geographic circumstances and
the nature of the healthcare system. The utilization of
such data in the capacity of healthcare policy and center
accreditation may also vary between countries with so-
cialized medical systems and those with predominantly
private insurance. National and regional registries may
be very practical but, without validation, the impact of
studies using these data may suffer. Deficient data
may lead to erroneous conclusions and, most
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