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Abstract
Background: Currently, more than 30% of the population in the gulf demonstrate a body mass index(BMI)
exceeding 30. This burden of obesity has proven to take a toll on the population; therefore, we created the
first Kuwait National Bariatric Surgery Database to report on bariatric surgeries performed in Kuwait.
Methods: Data was collected from the six public hospitals in Kuwait. This data was then submitted to a
merged National Registry. Data web portal were used to upload, merge, and analyze the data.
Results: The average age for participants was 32.6 years. The average preoperative BMI was 45.9kg/m2
for males and 43.3kg/m2 for females. 16.4% of males and 12.3% of females presented with type 2
diabetes, while the most prevalent obesity related disease was a poor functional status in both males and
females(90.8% and 90.5%, respectively). Most procedures performed in Kuwait are sleeve gastrectomy.
The most encountered in-hospital complication after primary bariatric surgery was bleeding(1.5%), with
Roux-en-Y gastric bypass(RYGB) having the highest recorded rate of post-operative complications(3.6%
bleeding). The overall rate of operative complications was 2.6%, which was most prevalent postRYGB(10.3%) and lowest post-sleeve gastrectomy(2.5%).
Conclusion: The importance of tracking and documenting the journey and change in the rates of obesity
and effectiveness of bariatric procedures in individual countries with significantly high obesity rates is
imperative to be able to create a plan of action to tackle this worldwide epidemic. This report will be able
to provide the population with an accurate accounting that demonstrates further the safety of
bariatric/metabolic surgery.

Background
As of 2006, the number of overweight and obese people had overtaken the number of people with
malnutrition in the world (1, 2). In Europe alone, the prevalence of obesity has shown a 3-fold increase in
the past 2 decades, with obesity currently affecting 150 million adults, 15 million children and causing 1
million deaths annually (3). This brings into light the role of bariatric surgery in the management of this
ever-growing epidemic. Currently, all bariatric procedures have proven to be effective in the treatment of
morbid obesity, as well as the comorbidities related to it as compared to its counter non-surgical
interventions (4, 5).
When looking at numbers around the world, in 2014, the International Federation for the Surgery of
Obesity and Metabolic Surgery of Obesity and Metabolic Disorders (IFSO) was able to show that the
number of bariatric and metabolic surgeries performed in the Asia-Pacific Chapter was about a 1/3 of
those of the other three chapters (6). However, this number proved to have increased by 2.5-fold between
the years 2011-2014 (6, 7). This increase was especially noted in the Middle Eastern countries due to the
increased burden of obesity, diabetes and metabolic syndrome they are facing there as of recent years
(8). Currently, more than 30% of the population in the gulf region demonstrate a body mass index (BMI)
exceeding 30, with Kuwait having 39.7% of its population placed in this obesity range (9). This burden of
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obesity has proven to take a toll on the population as a whole, with the 2013 IFSO worldwide Survey
showing Kuwait as having the highest number of bariatric surgeries performed as a percentage of the
national population, leading with 0.1642%.
Therefore, we thought it was imperative to create the first Kuwait National Bariatric Surgery Database
Report to report on bariatric surgeries performed in Government hospitals in Kuwait, baseline obesityrelated diseases, operation types, operative outcomes and status after bariatric surgery. It will be the first
of its kind in the State of Kuwait, as well as the Gulf and Middle-East, and has the potential to help the
bariatric community establish essential benchmark knowledge and outcomes about the patients we are
operating upon, their age and gender distributions, body mass index (BMI) and the burden of
comorbidities as well as track national trends in surgery over time.

Methods
National Database Data Collection
For the report, permission was obtained from the ministry of health to collect data from the six public
hospitals in Kuwait on bariatric results and outcomes. Invitations were sent to bariatric surgeons working
in these hospitals, of which 63 contributed to the data collection. This data was then submitted to a
merged National Registry. A Direct Data Entry system, and an Upload-My-Data web portal were used to
upload, merge, and analyze the data. Data was collected on 3,302 cases, of which 2,704 were primary
procedures (Table 1). Data collection was demonstrably of a very high quality; over 87% of entries for
patients having their primary operation had either no missing data or one missing data-item amongst a
list of 10 obesity-related diseases assessed pre-operatively. All patients provided written consent prior to
undergoing their procedure.

Definitions of Obesity Related Diseases
We aimed to set a standard baseline for defining obesity related diseases as to be able to compare
between individual patients. Positive responses (data denoting patients who have the condition) were:
1. Type 2 diabetes:
1. Impaired glycaemia or impaired glucose tolerance.
2. Insulin treatment.
3. OAD & insulin treatment.
4. Oral hypoglycaemics.
2. Back pain or leg pain:
1. Yes
3. Depression:
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1. Depression on medication.
4. Impaired functional status:
1. Can climb 1 flight of stairs without resting.
2. Can climb half a flight of stairs without resting.
3. Walking
4. Requires wheelchair or is housebound.
5. GERD:
1. Daily medication (H2RA or PPI)
2. Intermittent medication.
3. Intermittent symptoms; no medication.
6. Hypertension:
1. Treated hypertension.
2. Untreated hypertension.
7. Dyslipidaemia:
1. Dyslipidaemia
8. Liver disease:
1. Fatty liver.
2. Mild steatosis.
3. Severe steatosis.
9. Sleep apnea:
1. Yes.
10. Increased risk of DVT or PE contains any one or more of:
1. History or risk factor for DVTor PE.
2. Venous edema with ulceration.
3. Vena cava filter.
4. Obesity| hypoventilation syndrome.

Obesity Surgery Mortality Risk Score
The Obesity Surgery Mortality Risk Score (OSMRS) stratifies patients undergoing bariatric surgery into
three categories depending on how many of the following risk factors they possess:
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Male gender.
Age ≥45 years at the time of surgery.
BMI >50 kg m2.
Risk factors for deep vein thrombosis / pulmonary embolism.
The patient is ascribed one point for each of the above risk factors and a cumulative score determined,
giving a total score in the range zero to five; this score is normally grouped into one of three categories:
Group A: score 0-1 (low risk)
Group B: score 2-3 (moderate risk)
Group C: score 4-5 (high risk)
Patients with higher OSMRS, are thought to be at a greater risk of post-operative complications and
mortality. The score is only calculated when all of the required data are available in the operation record.

Data Analysis
Descriptive statistics were used for the analysis of the data. The contributors were reassured that no
statistical comparison would be attempted between different units. Furthermore, as data from different
hospitals may only provide variable representation of the population, no comparative analysis was
performed between hospitals.

Tables
On the whole, unless otherwise stated, the tables and charts in this report record the number of
procedures. The numbers in each table are color-coded so that entries with complete data for all of the
components under consideration are shown in regular black text. If one or more of the database
questions under analysis is blank, the data are reported as unspecified in orange text. The totals for both
rows and columns are highlighted as emboldened text. Some tables record percentage values; in such
cases this is made clear by the use of an appropriate title within the table and a % symbol after the
numeric value.
Rows and columns within tables have been ordered so that they are either in ascending order or with
negative response options first (No; None) followed by positive response options (Yes; One, Two, etc.).

Graphs
All entries with missing data are excluded from the analysis used to generate the graph. In the charts
prepared for this report, most of the bars plotted around rates (percentage values) represent 95%
confidence intervals. The width of the confidence interval provides some idea of how certain we can be
about the calculated rate of an event or occurrence. If the intervals around two rates do not overlap, then
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we can say, with the specified level of confidence, that these rates are different; however, if the bars do
overlap, we cannot make such an assertion.
Bars around averaged values (such as patients’ age, post-operative length-of-stay, etc.) are classical
standard error bars or 95% confidence intervals; they give some idea of the spread of the data around the
calculated average. In some analyses that employ these error bars there may be insufficient data to
legitimately calculate the standard error around the average for each sub-group under analysis; rather
than entirely exclude these low-volume sub- groups from the chart their arithmetic average would be
plotted without error bars. Such averages without error bars are valid in the sense that they truly represent
the data submitted; however, they should not to be taken as definitive and therefore it is recommended
that such values are viewed with extra caution.

Results

Patient Demographics
73.6% of all patients were seen to be female. The average age for participants was 32.6 years, with the
average age for male patients being 32.6 years; and for female patients 32.6 years. The majority of
patients were under the age of 35 years and this can be accounted for by the fact that Kuwait has a
generally younger population compared to the rest of world. In addition, the national policy stipulates that
patients over 65 may not be offered this kind of intervention (Table 2). The average preoperative BMI was
45.9 kg/m2 for male patients and 43.3 kg/m2 for female patients (Fig. 1a). The distribution of BMI was
further sub-divided by hospital, which can be seen in Fig. 1b.

Obesity Related Diseases
The Kuwait National Bariatric Surgery Registry records the status of 10 obesity-related diseases for each
patient. These 10 obesity-related diseases are: Type 2 diabetes; Back pain or leg pain; Depression;
Impaired functional status; Gastro-esophageal reflux disorder (GERD); Hypertension; Dyslipidemia; Liver
disease; Sleep apnea; Increased risk of deep vein thrombosis (DVT) or pulmonary embolus (PE)
As shown in the table 4 and Fig. 3, male bariatric surgery patients in Kuwait tend to have higher rates of
obesity-related disease. 16.4% of males and 12.3% of females presented with type 2 diabetes, while the
most prevalent obesity related disease was seen to be a poor functional status in both males and
females (90.8% and 90.5%, respectively). Interestingly, rates of medication for depression are very low in
absolute terms.

Obesity Surgery Mortality Risk Score
Table 4 demonstrates the OSMRS for our population in Kuwait. The average OSMRS is obviously higher
for the male patients (1.70 versus 0.54 for the female patients) as male gender is a component of the
scoring system itself. However, very few patients fall in group C (3.0% of male patients and 0.4% of
female patients).
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Surgery
The vast majority of procedures performed in Kuwait are sleeve gastrectomy, which reflects current global
trends; single anastomosis gastric bypass (OAGB / MGB) is the second most common procedure. When
looking at revisional surgeries, a single anastomosis gastric bypass has mainly been performed as a
subsequent procedure, most commonly after a sleeve gastrectomy (Fig. 3, Table 5).
The majority of these procedures are carried out laparoscopically, constituting 94% of the procedures.
Open procedures are very rare (0.1%) and this approach is generally only employed in a small minority of
revisional procedures (Table 6). This is all in line with current practice across the world. Staple line
reinforcements were used in 55.6% of the cases, with the majority being TRS reinforcements (26.2%).
Moreover, the majority of surgeons (83.6%) used a 36 Fr bougie for their operations.
Gallbladder and hernia repair were the most common additional procedures performed at the time of
bariatric procedures (Table 7)

Operative Complications
The most encountered in-hospital complication after primary bariatric surgery was seen to be bleeding
(1.5%). When it came to looking at post-operative complications, Roux-en-Y gastric bypass has the
highest recorded rate of post-operative complications, with 3.6% of patients presenting with bleeding.
On average most patients were discharged home within 2–3 days after their bariatric procedure.
Patients tend to go home sooner after a gastric band procedure (over 50% discharged by post-operative
day 1) than after undergoing other procedures (Fig. 4).
The overall rate of operative complications was seen to be 2.6%. The highest rate of operative
complications was after Roux en Y gastric bypass (10.3%; 29 patients) and the lowest after sleeve
gastrectomy (2.5%; 2,487 patients).
Furthermore, this report demonstrates that bariatric procedures in Kuwait are safe for patients with a 0.0%
reported in-hospital operative mortality rate. The major cardiac complication encountered post-operatively
was Dysrhythmia, encountered in 15.5% of patients, with the majority (9.5%) seen in post Roux-en-Y
patients. The only other major complication encountered was vomiting/poor intake post-operatively, seen
in 18.9% of patients. This can be seen in Table 9.

Discussion
Achieving a milestone not to be celebrated, Kuwait finds herself as having one of the highest prevalence
of obesity in the world (9). In addition, Kuwait ranks first for the number of bariatric / metabolic
procedures performed as a percentage of her population. In essence, the disease and the treatment could
overwhelm the ability and resources to control it. Therefore, to maintain control of the situation, a wide
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range of data must be collected, stored in a national database, and analyzed. The Kuwaiti First National
Bariatric Surgery Database Report was prepared to provide a full accounting of the practice of
bariatric/metabolic surgery throughout Kuwait. This report captures a wide range of data from all of the
government hospitals where bariatric and metabolic surgery is being performed. Therefore, this collected
and configured data will be invaluable for understanding the current status and trends and enable the
leaders to prepare best for the future.
In the general population in Kuwait there are approximately as many obese men as there are obese
women. Despite this, as previously demonstrated, about three-quarters of the surgical patient population
are female. A recent analysis (2018) from the International Federation for the Surgery of Obesity and
Metabolic Disorders (IFSO) Global Registry (10) shows that Kuwait’s experience is in line with what is
reported in other countries; in fact, Kuwait’s percentage of female patients falls right in the middle of the
global rankings. Furthermore, this recent report was able to further demonstrate that Kuwait has one of
the youngest patient populations in the world, while Germany demonstrated one of the oldest. When
looking at pre-operative weight and BMI, the IFSO global registry report was able to show that the patient
population in Kuwait undergoing primary surgery falls right in the middle of the ordered distribution of
BMIs by country, with Germany once again occupying the higher end.
The reported rates of obesity-related disease vary from region to region, and from country to country. The
data we collected puts the reported rates in the Middle East in a wider context, and allows us to compare
the rates we see in Kuwait to other regions. Generally, rates of most associated obesity-related conditions
that we investigated are low in the Middle East compared to other regions; in the Kuwaiti population some
rates are relatively low compared to the average for the Middle East as a whole (hypertension, depression,
sleep apnea) (10). Furthermore, the Kuwaiti bariatric surgery patient population falls at the low-risk end of
the spectrum, according to OSMRS grouping, when compared to the other countries in the IFSO Global
Registry, with close to 30% of patients from Georgia occupying the Group C denomination compared to
the 1% from the Kuwaiti population.
When it came to looking at the bariatric surgeries performed, data from the IFSO Global Registry
demonstrate that sleeve gastrectomy is the most commonly performed bariatric surgery operation in
many countries. Where sleeve gastrectomy is less common, patients tend to have a Roux-en-Y gastric
bypass operation instead. The data from Kuwait fall in the portion of the ordered distribution where rates
of sleeve gastrectomy are very high. Australia, however, reported that 100% of the surgeries performed
were LSG, while in Lithuania, the majority of surgeries performed were a Roux-en-Y operation, and
OAGB/MGB dominated in Kazakhstan (10).
Comparing post-operative length-of-stay from the IFSO Global Registry and the current data from the
Kuwait National Bariatric Surgery Registry was able to demonstrate that after sleeve gastrectomy, half of
patients in the IFSO Registry are discharged by around one day after the operation, whereas half of
bariatric surgery patients in Kuwait are discharged by about two days after surgery. However, within five
days of treatment, over 90% of patients have been discharged The differences in the two patterns of postPage 8/15

operative stay for the patients who have had an OAGB / MGB are quite small, especially when one
considers the fact that the number of Kuwaiti patients treated using this technique is quite low at the
moment, which means that the observed distribution will almost certainly change as more data are
accumulated for this group.

Limitations
Limitations of the paper include lack of generalizability due to incomplete case ascertainment, and
inability to assess incomplete or erroneous data submission, as well as incomplete follow-up data. In
addition to the limitations of the Yes/No questions, there is unknown selection bias for those patients
with recorded follow-up. Long-term survival is currently not known and there is a desire to collect longterm follow-up data for all patients operated upon in Kuwait. In addition some patients are transferred
from other hospitals for management of complications of surgery carried out elsewhere. The outcomes
of these patients are not currently collected nor are they reported here in this Report, but it would be
desirable to track the outcomes of these patients in the future. Nevertheless, it is very gratifying to see
that there were no reported in-hospital deaths for any patients undergoing bariatric surgery at
Government hospitals during the period of study of the Registry.

Conclusion
The burden of obesity-related disease in the operated populations is high but varies greatly between
regions. The importance of tracking and documenting the journey and change in the rates of obesity and
effectiveness of bariatric procedures in individual countries with significantly high obesity rates is
imperative to be able to create a plan of action to tackle this worldwide epidemic. With Kuwait being one
of the countries with the highest rate of obesity and bariatric surgeries, the challenges faced in the
creation of this report are negligible compared to the benefits it will provide for the future of its
population. Furthermore, this report will be able to provide the population an accurate accounting that
would be able to demonstrate further the safety of bariatric/metabolic surgery on a generalizable basis.
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Abbreviations
BMI = Body Mass Index;
RYGB = Roux-en-Y gastric bypass;
IFSO = International Federation for the Surgery of Obesity and Metabolic Surgery of Obesity and
Metabolic Disorders;
H2RA = H2 Receptor Antagonists;
PPI = Proton Pump Inhibitors;
DVT = Deep Vein Thrombosis;
PE = Pulmonary Embolus;
OSMRS = Obesity Surgery Mortality Risk Score;
GERD = Gastro-esophageal reflux disorder;
OAGB / MGB = single anastomosis gastric bypass.
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Figure 1
Figure 1a: Primary Surgery: Initial BMI and Gender. Figure 1b: Primary Surgery: Initial BMI and gender at
each hospital.

Page 12/15

Figure 2
Primary Surgery: Obesity-related disease rates.
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Figure 3
Type of operation and operation performed.

Figure 4
Primary Surgery: Post-operative stay and operation.
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