
Assessment of Bariatric Surgery Patients in Lebanon: A Cross-Sectional
Observational Study
Marwan Akel1-3, Iqbal Fahs1*, Mohamad Rahal1, Michelle Cherfan1, Mariam Dabbous1 and Jihan Safwan1

1Department of Pharmacy practice, School of Pharmacy, Lebanese International University Beirut, Lebanon
2University of Toulouse, UPS, Inserm, Toulouse, France
3National Institute of Public Health Clinical Epidemiology and Toxicology (INSPECT_LB), Lebanon
*Correspondence Author: Iqbal Fahs, Department of Pharmacy practice, School of Pharmacy, Lebanese International University, Beirut, Lebanon, Tel: +961 1 705 080;
E-mail: Iqbal.fahs@liu.edu.lb
Received date: February 12, 2018; Accepted date: February 16, 2018; Published date: February 23, 2018

Copyright: © 2018 Akel M, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Introduction: Obesity is considered a global epidemic disease with detrimental consequences. Bariatric surgery
is a viable option for weight loss for patients with morbid obesity. This study sought to assess weight variation and
supplements and medication use among bariatric surgery patients in Lebanon.

Methods: A total of 300 bariatric patients' ≥ 18 years of age were randomly enrolled to fill a questionnaire in
English or Arabic, from all over Lebanese districts. Statistical analysis was performed by SPSS software (Version
23.0)

Results: Most patients were in the age category of less than 30 years of age (43.3%). Hypertension was the
most reported comorbidity (15%), followed by Diabetes Mellitus (11.3%) and anaemia (11%). Three types of
surgeries were reported with sleeve gastrectomy being the most performed (57.7%), followed by roux-en-y gastric
bypass (27%) and gastric banding (15.3%). Weight loss was more common among sleeve gastrectomy patients for
all ranges of weight variation except for >50 kg weight loss category where roux-en-Y bypass was associated with
more weight loss (p<0.0001). Those with higher socio-economical levels (expβ=7.319, 95% CI 1.477-36.265,
P=0.015), higher educational levels (expβ=5.967, 95% CI 1.386-25.683, P=0.016), smokers (expβ=5.772, 95% CI
1.471-22.650, P=0.012) and sleeve gastrectomy patients (expβ=8.229, 95% CI 2.101-32.229, P=0.002) were
significantly more likely to have more weight loss. Among the mineral and vitamin supplements iron (42.3%) was the
most commonly used, whereas PPIs ranked first (42.3%) among the used medications.

Conclusion: Sleeve gastrectomy was the most common bariatric surgery done in Lebanon and associated with
the most postoperative weight loss. Vitamin and mineral supplements and PPIs were consumed by almost half of
the patients. Despite these issues, larger scale follow-up studies are needed to assess these patients in order to
establish further areas of improvements.

Keywords: Bariatric surgery; Gastric band; Sleeve gastrectomy;
Bypass surgery; Weight variation; PPIs; Supplements

Introduction
Obesity is considered a global epidemic, according to the World

Health Organization, with detrimental consequences [1]. Along the
psychosocial disorders, patients with obesity are likely to have
associated comorbidities such as hypertension, cardiovascular
disorders, hyperlipidemia, diabetes, sleep apnea, degenerative arthritis
and different cancer types [2].

Different clinical treatment modalities are considered ineffective for
the management of patients with morbid obesity [3]. Hence, current
guidelines consider adults failing behavioural and pharmacologic
treatment with a body mass index (BMI) >40 kg/m2 or >35 kg/m2 with
related comorbid conditions as candidates for bariatric surgery [4]. As
a consequence, the number of bariatric surgeries performed increased
dramatically in the last two decades by almost 70% [5].

Among the different types of bariatric surgeries, gastric banding,
sleeve gastrectomy and Roux-en-Y gastric bypass are the most
commonly performed [6-8]. Many positive outcomes have been linked
to such surgeries. In addition to being a viable option for weight loss
and weight maintenance in patients with morbid obesity [3], bariatric
surgeries significantly improved comorbidities and even their
regression [9]. Such improvements are reflected in the diminished or
discontinued drug use during the post-operative period and
consequently reduced expenditure on drug use and other healthcare
services [10,11]. Furthermore, bariatric surgeries are associated with
reduced overall mortality, mortality due to cardiovascular diseases and
the occurrence of cardiovascular events [12,13].

On the other hand, bariatric procedures pose a higher risk of
vitamins and minerals deficiencies that necessitates proper monitoring
and intake of these substances after surgery [14]. The absorption of
orally administered drugs, minerals and vitamins is affected [15].
Different parameters such as drug solubility, surface area of absorption
and blood flow are altered in bariatric surgeries, and in consequence,
the drug dissolution and absorption processes are compromised [15].
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Patients suffering from chronic vomiting should consider proton-
pump inhibitors (PPIs) use [14].

In the absence of assessment data of bariatric surgery patients in
Lebanon and since these surgeries are considered one of the fastest
growing operative procedures worldwide [5], we conducted this study.
The main objective of this study is to assess weight variation and
supplements and medication use post bariatric surgeries and the
factors that may affect such variation among the Lebanese patients.

Materials and Methods

Study design and setting
This is a descriptive, prospective, cross-sectional observational study

conducted all over Lebanon between February and May 2017. The
sample was drawn randomly from all the districts of Lebanon that
includes the capital Beirut and four other districts (Mount Lebanon,
North, Beqaa, and the South). Out of 341 patients approached, 300
participants were eventually enrolled in the study with a refusal rate of
12%. The study was approved by the ethical committee at the Lebanese
International University. Informed consents were obtained from all
participants prior to enrolment. However, data were stripped of any
personal identified information.

Data collection
A data collection sheet to obtain the needed information was

established. This sheet retrieved information regarding patient
demographics (gender, age, residence, educational level, socio-
economic status and physical activity), type of bariatric surgery
performed, comorbidities, weight variation and medications and
supplements used post-surgery.

Inclusion and exclusion criteria
Adult Lebanese patients 18 years of age and older who had

undergone previously a bariatric surgery were considered eligible for
study enrolment. Excluded patients were those younger than 18 years
of age and non-Lebanese residents.

Study outcomes
The primary outcome of this study assesses the weight variation and

supplements and medication use among the three most common types
of bariatric surgeries including gastric banding, sleeve gastrectomy and
roux-en-y gastric bypass. The secondary outcome determines the
factors that may be associated with such weight variation and
medication use.

Statistical analysis
Statistical analysis was performed using the statistical package for

the social science software (SPSS version 22.0). Descriptive statistics
were used to describe patient characteristics with frequencies and
percentages for categorical variables. Univariate associations were
assessed for statistically significant differences using Chi-square or
Fisher’s exact tests for categorical variables, as appropriate. Logistic
regression was used to test for significant associations between
different variables and weight variation and medication use. All
reported p-values were two-sided with the alpha set at a significance of
0.05.

Results

Patient’s demographic characteristics
A total of 300 participants were enrolled and interviewed in this

study. (Table 1) summarizes the patient's characteristics. Most patients
were in the age category of less than 30 years of age (43.3%). As age
increases the percentage of involved bariatric patients' decreases with
the lowest proportion for those above 60 years of age (0.7%).

The majority of the participants were females (65.7%) and almost
half of the patients were from the capital Beirut (49.7%). More than
half of the subjects (52.7%) hold university degrees and live within
intermediate socio-economical levels (57.7%). More than two-third of
the participants (69%) reported the absence of moderate to vigorous
physical activity with 56% being smokers and 14% alcohol consumers.
Figure 1 demonstrates the most common comorbidities among the
participants with hypertension being the most prevalent (15%),
followed by Diabetes Mellitus (11.3%) and anaemia (11%).

Variable N Percentage (%)

Age (in years)

18-29 130 (43.4%)

30-39 88 (29.3%)

40-49 61 (20.3%)

50-59 19 (6.3%)

>60 2 (0.7%)

Gender

Male 103 (34.3%)

Female 197 (65.7%)

District

Beirut 149 (49.7%)

South 56 (18.7%)

North 14 (4.7%)

Beqaa 26 (8.7%)

Mount Lebanon 55 (18.3%)

Educational level

Primary and complementary 50 (16.7%)

Secondary 92 (30.7%)

University 158 (52.7%)

Socioeconomic level

Low 14 (4.7%)

Intermediate 173 (57.7%)

High 113 (37.7%)

Moderate-vigorous physical activity

No 207 (69%)
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2-4 times/weekly 63 (21%)

Daily 30 (10%)

Smoker (yes) 168 (56%)

Alcohol (yes) 42 (14%)

Table 1: Sociodemographic and socioeconomic characteristics of the
participants.

Figure 1: Comorbidities among the study participants.

Type of bariatric surgery
Table 2 reveals the type of bariatric surgery the patients had

performed.

Variable N Percentage (%)

Surgery

Gastric banding 46 (15.3%)

Sleeve gastrectomy 173 (57.7%)

Roux en-y bypass 81 (27%)

Table 2: Surgery type among participants.

Three types of surgeries were reported with sleeve gastrectomy
being the most performed (57.7%), followed by roux-en-y gastric
bypass (27%) and gastric banding (15.3%).

Weight variation
Among the studied participants, only 31 (10.3%) reached their ideal

body weight (IBW) post-surgery (Figure 2).

However, weight loss was prominent among all participants with the
most (27%) having weight variation between 31-40 kg post-surgery
(Table 3). Weight variation was not consistent among the different
bariatric surgeries. Weight loss was more common among sleeve
gastrectomy patients for all ranges of weight variation except for >50
kg weight loss category where roux-en-Y bypass was associated with
more weight loss (p<0.0001).

Figure 2: Participants reaching (IBW) Ideal Body Weight post-
surgery.

Different factors were significantly associated with weight variation.
Those with higher socio-economical levels (expβ=7.319, 95% CI
1.477-36.265, P=0.015), higher educational levels (expβ=5.967, 95% CI
1.386-25.683, P=0.016), smokers (expβ=5.772, 95% CI 1.471-22.650,
P=0.012) and performed sleeve gastrectomy (expβ=8.229, 95% CI
2.101-32.229, P=0.002) were significantly more likely to have more
weight loss.

Weight variation Gastric binding N
Percentage (%)

Sleeve gastrectomy N
Percentage (%)

Roux-en by pass N
Percentage (%)

Total N Percentage (%) P-value

0-10 kg 3 (37.5) 4 (50) 1 (12.5) 8 (2.7) 0.0001

11-20 kg 9 (33.3) 13 (48.1) 5 (18.5) 27 (9)

21-30 kg 11 (16.7) 45 (68.2) 10 (15.2) 66 (22)

31-40 kg 13 (16) 53 (65.4) 15 (18.5) 81 (27)

41-50 kg 3 (5.7) 32 (60.4) 18 (34) 53 (17.7)
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>50 kg 7 (10.8) 26 (40) 32 (49.2) 65 (21.7)

Table 3: Weight variation among the different bariatric surgeries.

Supplements and medication use
Different medications and supplements were used by the

participants post bariatric surgery. Among the mineral and vitamin
supplements iron (42.3%) was the most commonly used, and among
medications PPIs (42.3%) were the mostly used ones. Iron and calcium

were used more among sleeve gastrectomy patients and roux-en-Y
bypass patients (p=0.0001). While Vitamin B12 was more used among
roux-en-Y bypass patients (p=0.0001), PPIs were more consumed by
sleeve gastrectomy patients (p=0.009) (Table 4).

Vitamin or supplement Gastric binding N
Percentage (%)

Sleeve gastrectomy N
Percentage (%)

Roux-en by pass N
Percentage (%)

Total N Percentage (%) p-value

Iron 21 (16.5) 53 (41.7) 53 (41.7) 127 (42.3) 0.0001

Calcium 11 (13.6) 34 (42%) 36 (44.4) 81 (27) 0.0001

B12 10 (12.3) 28 (34.6) 43 (53.1) 81 (27) 0.0001

B9 8 (20.5) 20 (51.3) 11 (28.2) 39 (13) 0.570

B Complex 5 (9.4) 31 (58.5) 17 (32.1) 53 (17.7) 0.353

PPI 11 (8.7) 84 (66.1) 32 (25.2) 127 (42.3) 0.009

H2 Blockers 3 (42.9) 2 (28.6) 2 (28.6) 7 (2.3) 0.100

NSAIDs 0 (0) 11 (50) 11 (50) 22 (7.3) 0.014

Oral contraceptives 0(0) 3 (60%) 2 (40) 5 (1.7) 0.576

Table 4: Supplements and medication use post bariatric surgery.

Discussion
Obesity stands out as one of the biggest public health issues with

bariatric surgery being a viable and important option for management.
It is estimated that more than 340,000 bariatric operations were done
in 2011 [16]. This study aimed to assess Lebanese bariatric surgery
patients in terms of weight variation, supplements and medication use.

Patients characteristics
More than two-third of the participants (69%) reported the absence

of moderate to vigorous physical activity per day. Actually, Evans et al.
compared weight loss in post-bariatric gastric bypass surgery patients
divided into two groups- those that reported at least 150 minutes of
moderate intensity per week and those that reported less than 150
minutes [17]. Weight loss was significantly greater in the first group
and the difference between groups was about 6% greater excess weight
loss at 6 and 12 months post-surgery [17]. Such results necessitate
improving awareness among the participants regarding the importance
of physical activity in enhancing weight loss.

About 14% of the participants reported alcohol consumption. An
important notice to the psychological changes patients undergo after
the surgery revealed an increase in their sensitivity to alcohol, where
those patients experience higher concentrations of ethanol than a
normal individual [18]. This is another domain at which health care
providers should intervene to counsel properly post-bariatric patients
to avoid any complications.

The most common comorbidities among our participants were
hypertension (15%), followed by Diabetes Mellitus (11.3%) and
anaemia (11%). The results are comparable to Backes et al study in
2016 which revealed that the most common comorbidities during the
postoperative phase were hypertension (29.7%), followed by diabetes
(6.3%) and dyslipidemia (6.3%) [19]. Unlikely, the percentage of those
with hypertension were lower in our study as compared to Backes et al
study but diabetes percentage was higher in the Lebanese bariatric
population [19].

Type of surgery
In consistence with our results, the American Society for Metabolic

and Bariatric Surgery (ASMBS) reported that the most common
bariatric surgery procedures are gastric bypass, sleeve gastrectomy, and
adjustable gastric band [20]. Sleeve gastrectomy was the most
performed (57.7%) bariatric surgery in our study, followed by roux-en-
y gastric bypass (27%) and gastric banding (15.3%). Unlikely, in Backes
et al study, the surgical technique most often used was gastric bypass
(91.4%) [19].

Weight variation and associated factors
In this study weight loss was more common among sleeve

gastrectomy patients except for >50 kg weight loss category where
roux-en-Y bypass was associated with more weight loss (p<0.0001).
Our results are not consistent with Maciejewski et al. study [21] where
patients undergoing roux en-Y gastric bypass lost 16.9% (95% CI,
6.2%-27.6%) more of their baseline weight than patients undergoing
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gastric banding and 9.7% (95% CI, 0.8%-18.6%) more than patients
undergoing sleeve gastrectomy. Further larger scale studies are needed
in Lebanon to assess such differences.

Different factors were significantly associated with more weight
variation in this study including higher socio-economical levels, higher
educational levels, smokers and sleeve gastrectomy. In Binda et al.
study, Lower baseline body weight parameters, younger age,
preoperative weight loss, starting physical activities and constant care
of a dietician were conducive to achieving better results of sleeve
gastrectomy surgery [22].

Supplements and medication use
Iron was the most commonly used mineral supplement, and PPIs

were the mostly used medication. Backes et al. study also revealed a
high use of vitamins and minerals by more than half of the participants
(56.5%) [19]. As these surgeries pose a high risk of vitamins and
minerals deficiencies, such supplements are of extreme importance
especially in mal-absorptive procedures. PPI use is also vital where a
significant incremental benefit of prophylactic PPI in reducing
marginal ulcer after gastric bypass surgery was revealed by a meta-
analysis done in 2014 [23]. Iron and calcium were used more among
sleeve gastrectomy patients and roux-en-Y bypass patients. While
Vitamin B12 was more used among roux-en-Y bypass patients, PPIs
were more consumed by sleeve gastrectomy patients.

This study also demonstrated a very low use of oral contraceptives
(1.7%). Mehri et al. study showed an increase in fertility, and
pregnancy rates in bariatric surgery patients. However, the use of oral
contraceptives in these patients is not reliable due to the lower
absorption and bioavailability of these drugs after the surgical
procedure [24]. Hence, alternative contraceptive methods should be
considered which may explain such low use.

Limitations and strengths
This study had different limitations. One of these limitations is a

need for more comprehensive studies with longer follow-up periods,
with pharmacokinetic assessments before and after bariatric surgery.
Moreover, these studies need to address other factors that may have
influenced the weight loss process. Another limitation is the cross-
sectional study design that doesn’t make it possible to determine with
certainty the direction of the identified associations. In addition, this
study was based on self-reported data, which can be subject to
inaccuracy due to recall bias, social desirability bias, and errors in self-
observation.

Despite these limitations, and to our knowledge, this was the first
descriptive cross-sectional observational study covering all Lebanese
areas that assessed weight variation and supplements and medications
use among 300 bariatric surgery patients.

Conclusion
Based on the obtained data from this descriptive study, sleeve

gastrectomy was the most common bariatric surgery done in Lebanon
and associated with the most postoperative weight loss. Vitamin and
mineral supplements and PPIs were consumed by almost half of the
patients. Despite these issues, several areas of interventions were
revealed for counselling and improvement of post-surgical weight loss
and reduction of complications. Hence, larger scale follow-up studies

are needed to assess these patients to establish further areas of
improvements.
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