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Improvement in body composition of adult post-
bariatric surgery patients at one-year follow-up at a
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Amita Attlee’, Hayder Hasan?°", Latefa Mohammed Rashed*, Muna Al-Haway®
& Abdul-Wahid Al-Wahedi5

!Department of Nutrition and Health, College of Medical and Health Sciences, United
Arab Emirates University, Al Ain, United Arab Emirates; 2Department of Clinical
Nutrition and Dietetics, College of Health Sciences, University of Sharjah, UAE;
3Diabetes and Metabolic Syndrome Research Group, Sharjah Institute for Medical
Research, University of Sharjah, Sharjah, United Arab Emirates; *Nutrition Section,
Ministry of Health and Prevention, Dubai, United Arab Emirates; SAl Qassimi
Hospital, Sharjah, Ministry of Health and Prevention, United Arab Emirates

ABSTRACT

Background: Data on postoperative follow-ups and bariatric surgery (BS) outcomes
performed in the United Arab Emirates (UAE) are crucial for registry. This study
assessed the one-year postoperative changes in body composition and metabolic
profiles in BS patients. Methods: The medical and dietetics records of 51 adult
patients who underwent BS in the largest public hospital in Sharjah, UAE were
reviewed. Data on body weight and composition, as well as metabolic profile (blood
glucose and lipid levels) from the initial until the last hospital visit were recorded.
Results: The median (interquartile range) follow-up period was 6.0 (8.0) months.
The patients had significant total weight loss [19.3 (12.6)%] and reduction in body
mass index (BMI) [18.0 (13.6)%] of approximately 7 BMI points. Moreover, the
patients’ body composition improved significantly; loss was the highest in fat mass
[-30.9 (22.1)%] and the least in lean body mass [-8.6 (8.4)%]. There was a steady
decline in all body composition variables with a longer duration of follow-up visits
from 1-3 months to 10-12 months. The fat mass (-40.3%):lean body mass (-10.7%)
loss ratio was 3.8:1 at 10-12 months. The patients’ metabolic status was normal
during the last postoperative visit. Conclusions: Incremental improvements in body
composition of patients were evident with longer follow-up visits up to one year
after BS. Hence, patients should attend regular follow-up visits after BS. Moreover,
accurate and complete documentations of medical and dietetics visits are mandated.
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INTRODUCTION

The prevalence rates of overweight and
obesity (43.0% and 32.3%, respectively)
are high in the United Arab Emirates
(UAE) (Sulaiman et al., 2017). Recently,
the risk of metabolic complications
according to waist circumference
and waist-to-hip ratio (52.4% and
56.5%, respectively) have substantially
increased in the UAE (Sulaiman et al,
2017). Any type of bariatric surgery
(BS) is considered a frontline treatment
for severe obesity, thereby leading to
superior weight loss and maintenance
along with improvements in medical
morbidities, compared with non-
surgical interventions (Pareek et al,
2018; Ruban et al, 2019). A previous
report showed that the number of BS
performed worldwide from 2011 to 2013
had significantly increased (98.0%)
(Angrisani et al, 2015). Globally, the
most common procedure is sleeve
gastrectomy (SG) (58.6%), followed by
Roux-en-Y gastric bypass (RYGB) at
31.2% (Ramos et al., 2019).

Studies have shown improvements
in body composition after BS (Andersson
et al, 2019; Maimoun et al, 2019).
Specifically, significant improvement in
glycemic control and reduced 10-year
cardiovascular risk were reported at
12-24 months after RYGB (Andersson
et al.,, 2019; Pareek et al.,, 2018). The
mechanisms seem to extend beyond
the magnitude of weight loss alone
and include improvements in incretin
profiles, insulin secretion, and insulin
sensitivity, which all lead to improved

patient outcomes and reduced
cardiovascular risk factors (Prateek et
al., 2018).

The UAE is a member of the BS
group/society under the International
Federation for the Surgery of Obesity
and Metabolic Disorders. There were
2,843 BS procedures conducted in
the UAE from 2015 to 2018; the most

common being SG (84.0%), followed
by RYGB (13.0%), adjustable gastric
banding (AGB) in 3.0%, and mini gastric
bypass (MGB) in 3.0% (Ramos et al,
2019). Although thousands of BS are
performed annually in the UAE, data
in the national registry of BS cases
are incomplete (Ramos et al, 2019).
Moreover, information on the outcomes
of BS in patients in the UAE is limited.

To the best of our knowledge, only
one study was conducted at a single BS
centre in the UAE. This research focused
on the outcomes (weight and metabolic
profiles) of BS after one year (Abusnana et
al.,, 2015). Such information is important
not only for healthcare providers, but
also for patients, as it can help build
confidence in BS and its health benefits.
There was a substantial decrease in the
patient follow-up rate (39.0%) at the end
of one year after BS in the UAE study
(Abusnana et al., 2015).

Hence, the current study aimed to
assess the postoperative changes in
body composition and metabolic profiles
in BS patients during their last visit
one year after the surgery in one of the
largest public hospitals in UAE.

METHODS

We retrospectively assessed the medical
and dietetics records of patients in the
largest public hospital in Sharjah under
the Ministry of Health and Prevention
(MOHAP), UAE. This hospital is among
the 19 BS centres in the country (Ramos
etal.,, 2019) and adopts the international
standards for the eligibility criteria for BS
set by the National Institutes of Health
and American Society for Metabolic and
Bariatric Surgery (MOHAP, 2019).

SG and MGB were the most common
BS procedures carried out. The surgical
procedures (Karamanakos et al,
2008; Lee et al., 2012) were conducted
according to the BS Management
Guidelines published under the Clinical
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Practice Guidelines by the MOHAP-
UAE (MOHAP, 2019). SG was performed
laparoscopically, and it involved the
dissection of the stomach with a linear
stapler starting 3 cm from the pylorus
up to the angle of His. A 60-80-mL
gastric sleeve tube was placed, and 85%
of the stomach was excised. MGB was
performed by creating a long-sleeved
gastric tube that is approximately 2.0-
cm wide along the lesser curvature
starting below the incisurae angularis to
the angle of His. Then, antecolic Billroth
[I-type loop gastroenterostomy was
conducted in the small intestine 200 cm
distal to the ligament of Treitz. Patients
could choose the type of procedure
based on their medical condition and the
surgeon’s preference.

The medical and dietetics records of
all male and female adult patients aged
18 years and above who underwent
BS between January 1, 2014 and April
30, 2014 were reviewed in April 2015.
Electronic and paper records of all
medical and dietetics data from the
initial visit (time of surgery) until the
last visit (April 30, 2015) were reviewed.
At least one post-BS follow-up visit
was considered for inclusion. On the
contrary, patient records without any
follow-up visits after BS were excluded.
Accordingly, the medical and dietetics
records of 66 patients who underwent
BS during the above-mentioned period
were reviewed. However, due to the lack
of follow-up visits/data, only 51 patients
were included in the analysis. Figure
1 shows the recruitment process and
follow-up visits of patients after BS.

To elaborate, patients’ records
were reviewed to collect the
following information: demographic
characteristics, including age, sex,
marital status, and nationality; medical
records of the date and type of BS, blood
pressure, and metabolic profile based
on the biochemical tests [lipid profile

(total cholesterol, TC; triglyceride, TG;
low density lipoprotein, LDL; and high
density lipoprotein, HDL), blood glucose,
and glycosylated haemoglobin (HbAlc)
levels]; and dietetics records on physical
measurements, including body weight,
height, body mass index (BMI), body
composition in terms of fat mass (FM),
body fat percentage (%BF), lean body
mass (LBM), total body water (TBW), and
waist-to-hip ratio (WHR). Body weight
and height measurements were collected
using the appropriate equipment
(SECA, Model 286, Germany) and BMI
was calculated accordingly using the
information on body weight and height.
Body composition analysis (BCA) was
conducted via bioelectrical impedance
using the eight-electrode method (SECA,
Model mBCAS14, Germany). WHR
was automatically calculated on the
BCA machine (ACCUNIQ BC 360). The
comorbidity data of patients were not
included.

Data analysis was performed using
the Statistical Package for the Social
Sciencessoftwareversion24.0 (IBM SPSS,
Chicago, IL, the USA). Non-parametric
tests were used after assessing the
normality distribution of data using the
Shapiro-Wilk test. Descriptive statistics
were presented as frequencies and
percentages, medians, and interquartile
range (IQR). The Wilcoxon signed-rank
test was used to compare the changes in
body composition variables between the
initial (preoperative period) and the last
follow-up visits. All data were tested at a
5% significance level (p<0.05).

This study was conducted in
accordance with the Code of Ethics of the
World Medical Association (Declaration
of Helsinki). The research protocol
was approved by the Research Ethics
Committee of the Al Qassimi Clinical
Research Centre, Ministry of Health
and Prevention, Sharjah, United Arab
Emirates (UG004/2015-02-19) that
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Figure 1. Flowchart of patient recruitment process and follow-up after bariatric surgery

considered patients’ consent for their
data to be used in future retrospective
studies.

RESULTS

The demographic characteristics of
BS patients (N=51) are summarised in
Table 1. There were 47 (92.2%) women
and 4 (7.8%) men; 38 of 51 patients
were married and 13 were not. Most
patients were UAE nationals (Emiratis;
n=45, 88.2%), while six (11.8%) were
expatriates from other Arab and
Southeast Asian countries. The median
(IQR) age of the patients was 32.0 (10.0)
years. In total, 38 underwent SG and 13
MGB surgery.

The median (IQR) follow-up period
was 6.0 (8.0) months. Moreover, the
average number of postoperative patient
visits for medical consultation was
4.8 (maximum of 16), and the average
number of dietary counselling visits
during the follow-up period was 3.5 (up
to 8 visits). None of the patients visited
the hospital beyond one year after
BS. Based on the records, their visits
were limited within the first few months
after BS.

Table 2 shows the changes in the
physical measurements and body
composition measures of patients during
the postoperative follow-up period. The
average weight of the patients was 98.9



One-year post-bariatric surgery outcomes 487

Table 1. Demographic characteristics of the participants (N=51) and type of surgery

Characteristics of the participants Median (IQR) P(:ltzi/(r);ts
Sex
Female 47 (92.2)
Male 4 (7.8)
Marital status 38 (74.5)
Married 13 (25.5)
Single
Nationality
UAE nationals (Emiratis) 45 (88.2)
Expatriates 6 (11.8)
Age (years) 32.0 (10.0)
Type of bariatric surgery
Sleeve Gastrectomy 38 (74.5)
Mini Gastric Bypass 13 (25.5)
Follow-up period after BS (months) 6.0 (8.0)

(23.4) kg at the time of surgery and 81.1
(15.1) kg during the last follow-up visit.
Total weight loss [19.3 (12.6)%] during
the postoperative period was significant
(p<0.001).

The preoperative median (IQR) BMI of
all patients was 39.5 (7.1) kg/m?, which
indicated borderline morbid obesity.
However, it decreased to 32.8 (5.6) kg/
m?; hence, the patients were categorised
under grade I obesity during their
last visit. The value reduced by 18.0%
(almost 7 BMI points), which was highly
significant (p<0.001).

During the postoperative period, body
FM significantly reduced [30.9 (22.1)%)]
(p<0.001). Moreover, FM decreased from
44.9 (18.1) kg in the initial visit to 31.1
(9.0) kg during the last follow-up visit.
Patients’ %BF reduced from 43.9 (7.1)%
at the time of surgery to 36.1 (6.7)% on
the last follow-up visit. Concurrently,
there was a significant decrease in LBM
from 56.7 (9.7) kg to 52.4 (8.2) kg in the
postoperative period. In addition, TBW
significantly decreased from 41.0 (7.3)
kg to 37.6 (6.0) kg. Conversely, there
was a significant reduction in WHR from

Table 2. Medians and interquartile ranges (IQRs) for changes in body composition after

bariatric surgery

. Median (IQR)
Variables — — — - p-value
Initial visit Last visit Difference (%)

Weight (kg) 98.9 (23.4) 81.1 (15.1) -19.3 (12.6) <0.001
BMI (kg/m?) 39.5 (7.1) 32.8 (5.6) -18.0 (13.6) <0.001
FM (kg) 44.9 (18.1) 31.1 (9.0) -30.9 (22.1) <0.001
BF (%) 43.9 (7.1) 36.1 (6.7) -18.3 (15.4) <0.001
LBM (kg) 56.7 (9.7) 52.4 (8.2) -8.6 (8.4) <0.001
TBW (kg) 41.0 (7.3) 37.6 (6.0) -8.9 (7.8) <0.001
WHR 1.0 (0.1) 0.9 (0.1) -9.1 (6.8) <0.001

BMI, body mass index; FM, fat mass; %BF, body fat percentage; LBM, lean body mass;
TBW, total body water; and WHR, waist-to-hip ratio
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0.96 (0.07) at the time of surgery to 0.90
(0.10) during the last visit.
Figure 2 shows the postoperative

changes in the body composition
measures of patients, which were
expressed as percentage, during the

follow-up visits. There was a constant
decline in all body composition
measures from 1-3 to 10-12 months.
Moreover, there was a linear reduction
in FM by 40.3% in patients who visited
the hospital up to one year. Meanwhile,
there was only a 21.2% reduction in
FM within 1-3 months after BS during
the follow-up period. LBM consistently
decreased (2.4% at 1-3 months after BS
vs. 10.7% at 10-12 months after BS).
The FM:LBM loss ratio at 10-12 months
was 3.8:1. Similar trends of amplified
improvements in other body composition
measures were observed in patients who
had postoperative follow-up until 10-12
months.

The systolic and diastolic blood
pressures of the patients were normal
from the time of surgery until the last
follow-up visit. The average haemoglobin
level significantly improved from 10.4
(2.5) g/dL to 11.8 (1.92) g/dL (p<0.05)
one year after BS.

Only biochemical measurements
available during the last visit were
considered. The averages of these
selected biochemical variables showed
that the metabolic profiles of patients
were within the normal ranges (Table
3). However, LDL cholesterol level
was 2.86 (1.0) mmol/L at the end of
the follow-up visit, which was still
marginally above the normal range (<2.5
mmol/L). Moreover, total cholesterol
level was within the normal range [4.4
(1.2) mmol/L; reference value: <5.2
mmol/L]. Triglyceride level was 0.9
(0.4) mmol/L, which was lower than the
normal reference value (<1.7 mmol/L),

Postoperative follow-up period (months)

4-6

Percentage
difference

7-9 10-12

[ % Diff Wt
% Diff PBF
% Diff WHR

%% Diff BMI
%/, Diff LBM
@ @ »Trend of change of FM

¢/, Diff FM
% Diff TBW
@ e o Trend of change of LBM

%Diff Wt, percent difference in weight; %Diff BMI, percent difference in body mass index;
%Diff FM, percent difference in fat mass; %Diff PBF, percent difference in percent body fat;
%Diff LBM, percent difference in lean body mass; % Diff TBW, percent difference in total
body water; %Diff WHR, percent difference in waist-to-hip ratio

Follow-up period after BS: 1-3 months (n = 39); 4-6 months (n = 24); 7-9 months (n = 15);

10-12 months (n = 6)

Figure 2. Body composition of patients at different follow-up periods after bariatric surgery
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Table 3. Medians and interquartile ranges (IQRs) of metabolic profiles at the last follow-up

visit after bariatric surgery

Variables

Median (IQR)

Reference value

Total cholesterol level (mmol/L) 4.4 (1.2) <5.2
Triglyceride level (mmol/L) 0.9 (0.4) <1.7
LDL level (mmol/L) 2.9 (1.0) <2.6
HDL level (mmol/L) 1.4 (0.2) e 1O1S
FBG level (mmol/L) 5.4 (0.6) <5.6
HbAlc (%) 5.7 (0.4) <6.0

LDL, low density lipoprotein; HDL, high density lipoprotein; FBG, fasting blood glucose;

HbAlc, glycosylated haemoglobin

while HDL cholesterol level was 1.3
(0.2) mmol/L, which was at a desirable
level (normal reference values: 1.0-1.3
mmol/L in men and 1.3-1.5 mmol/L in
women). Similarly, the patients’ blood
glucose level was within normal range
after surgery. Fasting blood glucose level
and HbAlc were 5.4 (0.6) mmol/L and
5.7 (0.4)%, respectively, thus within the
normal values (<5.6 mmol/L and <6.0%,
respectively).

DISCUSSION

In the Eastern Mediterranean region,
the UAE is one of the countries with the
highest proportion of overweight and
obese adults (World Health Organization/
Regional Office for the Eastern
Mediterranean, 2018). The incidences
of obesity, type II diabetes mellitus, and
metabolic syndrome among young adults
in the UAE have been a cause of concern
(Alzaabi et al.,, 2019). Concurrently, the
number of individuals who underwent
BS has significantly increased in the
country based on global statistics (DHA,
2019; Ramos et al., 2019). According to
the demographic characteristics of our
population, younger individuals (aged
32 years) and women (92.2%) were
more likely to undergo BS; this was
similar to the trend reported in earlier
studies in the UAE (40 years and 65.1%,
respectively) (Alia et al., 2019) and other

countries worldwide (39.0 years and
72%, respectively) (Luca et al., 2021).
This retrospective study focused on
the one-year postoperative changes in
body composition and metabolic profiles
of BS patients in 1 of the 19 registered
clinical sites for BS in the UAE. Previous
studies with short-term follow-up until
12 months have shown substantial
weight loss and improvements in
comorbidities after BS procedures, such
as RYGB, SG, and AGB (Andersson et
al., 2019; Schwoerer et al., 2017). The
current study revealed that about 74.5%
and 25.5% of patients underwent SG
and MGB. SG is the most commonly
performed BS procedure in countries
worldwide and in the Middle East region
(Nimeri et al., 2017; Ramos et al., 2019).
In the current study, the average
post-BS follow-up period was 6.0
months. None of these patients visited
the hospital for clinical consultations
beyond one year after BS. In fact,
consultations with healthcare
professionals after BS were insufficient;
the average number of physician visits
was 4.8, and the average dietitian visits
during the follow-up period was only
3.5. Data in literature have shown that
higher adherence to physician visits
after BS was associated with better
weight loss outcomes (Lujan et al,
2020). In one report, although there was
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a need for postoperative care, only 34%
patients completed their recommended
follow-up visits in person, and 66% were
lost to follow-up before one year post-BS
(Lujan et al., 2020). In another study,
only 44.7% committed to follow-ups
during the first five years after BS (Luca
et al., 2021). The actual reason for such
low retention is unknown. Perhaps, the
patients who have undergone BS did
not feel the need for further intervention
after surgery (29.5%) or they believed
that behavioural interventions have
minimal effects because these might not
have resulted in long-term weight loss
prior to surgery (Luca et al., 2021).

Patients lost an average of almost
one-fifth (19.3%) of their initial body
weight and one-third of body FM (30.9%)
during the follow-up period. Similar
to the findings of a previous study on
individuals in the UAE (Abusnana et
al., 2015), the reduction in FM was
most remarkable after BS. However,
the patients in the current study had a
lower reduction in body FM than those
in the previous study (30.9% vs. 35%).
Moreover, compared to an earlier study
(Abusnana et al.,, 2015), the current
study had lower reductions in LBM
(8.6% vs. 26.8%) and TBW (8.9% vs.
32%). The percentage of muscle mass
loss one year after SG was reportedly
up to 22% (Palacio et al., 2019). Our
results showed that the decline in body
composition measures increased with
the duration of follow-up period. That is,
the lowest decline was observed within
1-3 months and the highest within
10-12 months after BS. Furthermore,
FM reduction reached up to 40.3% in
patients who attended the follow-up
sessions up to 10-12 months, but those
who attended the follow-up sessions
within 1-3 months after BS only reached
a reduction of up to 21.2% in FM.

There is a lack of consensus
regarding the loss of fat-free mass (FFM)
that is considered excessive in terms of

undesirable metabolic outcomes (Nuijten
et al, 2020); following which they
proposed around 25% of total weight loss
as the cut-off point for excessive FFM
loss. Overall, FM loss has been reported
to exceed lean mass loss by threefold in
a cohort of adults (aged 45 + 12 years) at
12 months of follow-up (FM: -49% *+ 12%
vs. FFM: -14% * 6%; p<0.05 compared
with the baseline values for both) (Alba
et al, 2019). In the current study, the
ratio of FM:LBM loss was 3.8:1 at 10-12
months after BS. In a previous study,
patients who had the highest weight
loss had accelerated losses of both LBM
and FM with incremental LBM loss, with
lean-to-fat loss ratios of 1:4.0, 1:3.6,
and 1:3.0 among the respective tertiles
based on the reduction in BMI per
month (Zalesin et al., 2010). Nonetheless,
aggressive nutritional and behavioural
interventions are required to preserve
lean mass after BS.

There was an improvement in central
obesity among patients as reflected by
the significant reduction in WHR from
0.96 to 0.90, thereby reaching a 13.4%
loss within 10-12 months after BS. In
a prospective study on Hispanic adults,
the presence of abdominal obesity was
highlighted as predictive of mortality
risk; therefore, loss of central obesity
indicated a reduced risk (Gnatiuc, 2020).

Data from the literature showed
that weight loss of about 25%, along
with improvements of comorbidities,
indicated surgical success (Masnyj,
Shea & Khaitan, 2020; Tu et al., 2021).
In a recent study, the success criteria
called for the consideration of clear
goals regarding health improvement,
which include the metabolic aspects of
the patients. Therefore, moving beyond
a weight-centric approach to define the
success and the cost-benefit of BS is
recommended (Unamuno, Portincasa
& Fruhbeck, 2019). In a sample of 80
Emirati adults with diabetes, weight loss
was within the recommended success
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rate postoperatively (32% after two years
of follow-up); however, patients also
experienced significant drops in HbAlc,
systolic and diastolic blood pressures,
and LDL cholesterol and total cholesterol
(p<0.001 for all metabolic markers)
(Alnageeb et al., 2018).

The lipid profiles of the patients
were within normal ranges, except for
LDL, which was still marginally higher
[2.86 (0.96) mmol/L] than the normal
limit during the last follow-up visit. Our
findings on better lipid profiles one year
after BS were supported by a previous
study conducted in the UAE. Patients
in the current study also showed
improved glucose control (FBG: 5.40
mmol/L, HbAlc: 5.74%), similar to the
patients in another study (FBG level: 5.0
mmol/L and HbAlc: 5.3%) (Andersson
et al,, 2019). Although the comorbidity
data from the medical records of
patients were not included in the study,
improvements in their lipid profile after
surgery can reduce cardiovascular risk.
Indeed, such improvements have been
found to significantly reduce the 10-
year cardiovascular risk, according to
the Framingham risk equation, during
the 12-24 months follow-up after RYGB
surgery (Andersson et al., 2019).

To the best of our knowledge, this
was one of few studies in the UAE that
showed steady improvements in body
composition and metabolic profile one
year after BS. However, the current study
had certain limitations. That is, the
study used a retrospective design, and it
was conducted at a single public health
facility, thereby leading to restrictions
in patient recruitment and inclusion
of a small sample size. Moreover, the
postoperative follow-up visits were not
sufficient. Thus, only patients who
had a minimum of one year of follow-
up record after BS were included.
Missing/incomplete patient data might
be attributed to the transition phase of
patient records/follow-ups from manual

documentation to the use of an electronic
system in the hospital during the survey
period. The low return rate might have
been caused by the fact that patients
who had a successful weight loss did not
feel the need to visit the hospital or felt
the burden of additional cost for follow-
up sessions. Furthermore, our study was
restricted to one hospital, which was a
referral clinical site. Thus, patients could
have returned to their respective primary
health care facilities for subsequent
postoperative follow-ups in the absence
of any complications, thereby adding to
the missing data in such cases. Lastly,
the small sample size limited in-depth
data analysis of the follow-up visits, and
comparison of outcomes one year after
BS according to the types of bariatric
procedures (MGB and SG) conducted
in the specific hospital. Nevertheless,
MGB, which is similar to RYGB, acts
via the principle of restriction and
malabsorption. However, MGB was
reported to be superior to RYGB as it is
a simpler technique and it had greater
efficacy, reversibility, and revisability
(Rutledge et al, 2017). Similarly, SG
has emerged as a standalone procedure
that can achieve weight reduction and
remission of comorbidities (Mittal et al.,
2021).

In the UAE, clinics conduct
thousands of BS annually. However, the
incomplete data in the national registry
of BS cases in the country (Ramos et
al.,, 2019) underscored the significant
impact of these interventions. Therefore,
documentation among health facilities
should be completed and updated
to reflect the outcomes of bariatric
surgeries in the UAE in the context of
global scenario.

CONCLUSION

The findings of this study were based on
the medical and dietary records of BS
patients during their last follow-up visits.
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This might have camouflaged the actual
effect of BS because not all patients had
regular follow-up visits until one year
after surgery. Nonetheless, body weight
and body composition parameters were
significantly reduced after surgery. In
addition, almost all biochemical markers
depicted improved metabolic profiles as
represented by values within the normal
ranges. The importance of preoperative
education inclusive of strict adherence
to postoperative follow-up protocols
and complete documentation cannot
be overemphasised. Hence, future
studies should be conducted to evaluate
bariatric procedures that are most
effective in improving body composition
and metabolic outcomes among patients
undergoing BS in hospitals in the UAE
according to global statistics.
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