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Abstract

Background: Obesity is accompanied by a number of comorbidities that gravely lower patients’ quality of life; one such comorbid-
ity is serum lipid abnormalities. Studies have shown that weight loss decreases serum total cholesterol and low-density lipoprotein
(LDL) cholesterol and increases high-density lipoprotein (HDL) cholesterol. Bariatric surgery is one of the most recent ways to treat
obesity and manage weight loss in overweight patients whose options for weight loss are limited.
Objectives: The aim of this study was to assess the effect of bariatric surgery on lipid profile of surgical candidates during the three
months of post-operative care.
Methods: This prospective study was performed among 36 obese candidates of bariatric surgery at Mostafa Khomeini Hospital
in Tehran, Iran from April to September of 2012. Body mass index (BMI), serum cholesterol, triglyceride, HDL and LDL levels were
measured before and three months following the surgical intervention.
Results: The mean age of the participants was 35.39 ± 10.32 years. Mean body mass index (BMI) of the patients before surgery was
46.74 ± 6.71 kg/m2, which was lowered to 38.24 ± 5.31 kg/m2 after the intervention. Assessments showed a statistically significant
increase in the serum level of HDL and a statistically significant decrease in the serum level of triglycerides, but no significant change
in the serum level of cholesterol or LDL was noted. Moreover, results showed a positive correlation between serum LDL variations
and changes in BMI.
Conclusions: Our findings showed that bariatric surgery improves weight loss and can help with managing or treating co-morbid
illnesses through reducing triglyceride level and increasing HDL level, both of which improve patients’ long-term cardiac, hepatic
and endocrine health status.
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1. Background

The terms “Overweight” and “Obesity” refer to abnor-
mal, excessive fat accumulation in an individual’s body,
which lead to overall health impairment (1, 2). Body mass
index (BMI) is a parameter commonly calculated in order
to identify an individual’s weight status (3-5). According to
the World Health Organization (WHO), a BMI greater than
or equal to 25 kg/m2 indicates a status of overweight and
a BMI greater than or equal to 30 kg/m2 indicates obesity
(3). Genetics, heredity, environmental and psychological
factors, lack of adequate physical activity and hormonal
imbalances all play a part in the pathophysiology of over-
weight and obesity, but the most influential factor is the
inequality between total caloric intake and expenditure (1,
5).

The prevalence of obesity is increasing; WHO reported

that in 2014, 1.9 billion people over the age of 18 were suf-
fering from overweight, 600 million of whom were obese
and morbidly obese individuals. Also, 41 million children
under the age of 5 are suffering from obesity (3). It is worth
mentioning that obesity is the third preventable cause of
death, following tobacco usage (6).

Obesity is associated with raised cardiovascular risk
factors such as hypertension, type 2 diabetes mellitus and
dyslipidemia (6). Abnormalities of lipid profile associ-
ated with obesity include increased serum level of total
cholesterol, low-density lipoprotein (LDL) cholesterol, very
low density lipoprotein (VLDL) cholesterol, triglycerides,
apolipoprotein B and a reduction in serum high-density
lipoprotein (HDL) cholesterol (7).

Studies showed that a weight loss equal to 1 kg results
in a drop in serum total cholesterol by 0.05 mmol/L and
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LDL cholesterol by 0.02 mmol/L and an increase in HDL
cholesterol by 0.009 mmol/L (8). The most widely accepted
treatment plans for treating obesity and overweight in-
clude a single approach or a combination of the following:
Diet therapy, physical activity (aerobic primarily), behav-
ioral therapy (e.g., treating underlying psychological en-
ablers of eating disorders), pharmacotherapy and at last
resort, surgical intervention (9). Indications for bariatric
surgery include morbid obesity (a BMI higher than 40
kg/m2) and severe obesity (BMI = 35 - 40 kg/m2) in a patient
with co-morbid conditions such as diabetes or hyperten-
sion (10).

Regarding morbidly obese patients as the target group,
bariatric surgery is a highly successful method in reach-
ing long-term health improvements and decreased mor-
tality rates (11). Furthermore, bariatric surgery can lead
to improved glucose metabolism and lowered cardiovas-
cular risk (12-16). Overall, bariatric surgery can improve
serum lipid concentrations (17-19). However, when we be-
come specific regarding which components of the lipid
panel are affected, one study reported improvement in all
components of the lipid profile of patients before and after
surgery, another reported a reduction only in triglyceride
and LDL levels, but no statistically significant changes were
observed in HDL and total cholesterol components of the
lipid profile (20-23).

2. Objectives

So far, several studies have been conducted in order
to assess the effects of bariatric surgery on lipid profile,
which have yielded diverse results, especially on the im-
provement of lipid profile components. Thus, the aim of
the present study was to assess the effects of two differ-
ent bariatric surgical interventions, namely laparoscopic
sleeve gastrectomy and Roux-en-Y gastric bypass, on lipid
profile before and three months after the operation.

3. Methods

This prospective study was performed at Mostafa
Khomeini General Hospital affiliated to Shahed Medical
University in Tehran, Iran from April to September of 2012.

3.1. Sample Size and Population

The study was carried out among patients referred to
the surgical clinic of Mostafa Khomeini General Hospital
seeking treatment for their overweight or obesity (either
with or without comorbidities) from April to September
2012. Thirty-six patients previously diagnosed with either
morbid or severe obesity were chosen based on simple ran-
dom sampling technique out of all surgical candidates.

3.2. Participants and Inclusion Criteria

The inclusion criteria comprised having undergone
pre-surgical workup, being aged 20 - 62 years, not being
pregnant (for female participants), not having been previ-
ously diagnosed with hypercholesterolemia and/or hyper-
triglyceridemia, and not being under treatment for high
cholesterol or triglyceride levels prior to being chosen as
a surgical candidates. Each patient underwent evaluations
including routine blood tests, upper-endoscopy (evaluat-
ing the presence of gastroesophageal reflux disease, hiatal
hernia, gastritis, and H. pylori infection status), ultrasono-
graphic assessment of the whole abdomen with particular
focus on the liver and the gallbladder (mainly for the pres-
ence or absence of cholelithiasis).

3.3. Intervention

All the patients underwent either sleeve gastrectomy
(SG) or Roux-en-Y gastric bypass surgery. The method of
surgery was chosen by the team of bariatric surgeons (in-
dependent from our study) for each patient based on thor-
ough pre-surgical consultation, interviews and clinical as-
sessments.

3.4. Exclusion Criteria

The exclusion criteria included age below 20 or above
62 years, unwillingness to participate, previous history
of another form of bariatric surgery, lack of compliance
with follow up visits three months after undergoing the
surgery, refusal to adhere to post-surgical instructions,
endocrine comorbidities other than hypertriglyceridemia
and/or hypercholesterolemia (e.g., hyper and hypothy-
roidism, Cushing’s syndrome and hyperprolactinemia)
and underlying hepatic diseases marked by elevated liver
transaminase in blood test or hepatomegaly defined in ab-
dominal ultrasonography report.

3.5. Ethics Committee

Institutional approval of ethics committee was ob-
tained and all the patients received detailed information
regarding the research and counseling prior to the surgery.
Signed consent forms were also obtained from all the par-
ticipants before their enrolment in the study.

3.6. Data Collection

The interview was performed and the questionnaire
was compiled by a medical student after having received
appropriate training. Demographic information such as
age and sex were recorded. Anthropometric specifications
including weight (within 100-gram accuracy) and height
(within 0.5-centimeter accuracy) were evaluated by min-
imal clothing, without shoes, using a digital scale and a
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standard meter, followed by the calculation of BMI as the
gold standard for the diagnosis of obesity.

Serum levels of total cholesterol, triglyceride, LDL and
HDL were measured directly by enzymatic methods and all
the tests were performed in one laboratory (Shafagh Patho-
biology Laboratory, ELISA).

Three months after surgery, interviews were con-
ducted again and each patient’s BMI three months after the
surgery was calculated. Total cholesterol, triglyceride, HDL
and LDL levels of serum were assessed again.

3.7. Statistical Analysis

Data was analyzed using SPSS software (V. 22, SPSS Inc.,
Chicago, USA). To express the quantitative measurements,
mean and standard deviation (SD) were used. For nomi-
nal variables, relative frequencies were reported. Also, uni-
variate statistical analysis and Spearman test were applied.
Two-tailed P value of less than 0.05 was considered signifi-
cant.

4. Results

In this study, 36 patients were enrolled, all of whom
completed the study. The mean age of the patients was
35.39± 10.32 years (age range: 20 - 62 years old); 91.7% of the
subjects were female and 8.3% were male. The mean BMI
prior to the surgery was 46.74 ± 6.71 kg/m2 (range: 38.54 -
65.79 kg/m2) and the mean BMI post-operatively was 38.24
± 5.31 kg/m2 (range: 31.99 - 57.02 kg/m2). Further character-
istics of the participants are shown in Table 1.

Univariate comparisons showed significant differ-
ences in serum levels of HDL and triglyceride before and
after surgery (P < 0.023 and P < 0.001, respectively), but no
significant differences in the serum levels of cholesterol
and LDL were noted (P < 0.381 and P < 0.642, respectively).

Investigations showed no correlation between BMI
changes and changes in serum levels of total cholesterol,
triglyceride and HDL (P = 0.149, P = 0.103 and P = 0.107, re-
spectively), but change in serum LDL was positively corre-
lated with change in BMI (P = 0.037, r = 0.35). Table 2 sum-
marizes the results of other univariate comparisons of the
study variables.

5. Discussion

We evaluated the effect of two different bariatric surgi-
cal methods on lipid profile changes. Our findings showed
significant differences in the serum levels of HDL and
triglyceride before and after surgery, but no significant dif-
ference was found in the serum levels of total cholesterol

and LDL before and after the surgery. Furthermore, investi-
gations showed a positive correlation between changes in
serum LDL and BMI.

Toolabi et al. showed significant improvement in all
components of lipid profile one year after surgery (20).
Golpaie et al. reported significant reduction in LDL and
triglycerides levels six weeks post-surgery (21). Corradini
et al. also reported significant changes and improvements
in all the components of lipid profile in a three-year period
(24). The results of all the mentioned studies were consis-
tent with each other.

In another study, hyperlipidemia improved in 80% -
100% (n = 400) of the obese patients who underwent
gastric bypass surgery (25). Another study reported that
72.3% of patients previously diagnosed with hypertriglyc-
eridemia had been normalized within 18 months after un-
dergoing gastric banding (26).

The most important differences among the results of
the aforementioned studies compared to each other and
to the present study are pertained to the type of bariatric
surgery, duration of the study and type of improved com-
ponents of lipid profile. The discrepancy in results could
also be attributed to follow up duration. In long-term
follow-ups (2 years and more), assessments showed im-
provement in all components of lipid profile (24); thus, ex-
amining the effect of bariatric surgery on all components
of lipid profile requires a longer course of follow-up visits
post-operatively.

Possible mechanisms that may influence components
of lipid profile in bariatric surgery are caloric restriction,
weight loss (8), endocrine changes (27) and malabsorption
(23). Each bariatric surgery leads to some extent of weight
loss (28), and it seems that patients undergoing gastric by-
pass surgery experience more weight reduction (17). The
correlation between weight loss and lipid level changes is
a matter of debate, with some studies showing a positive
correlation (29, 30) and some demonstrating no correla-
tion (31-33). Our study demonstrated a positive correlation
between change in serum LDL and change in BMI. Another
possible mechanism is endocrine changes. It has been doc-
umented (34) that there is an increase in serum level of
adiponectin in patients having undergone gastric bypass
surgery. In this study, however, adiponectin level was not
evaluated.

This study had some limitations that should be re-
counted here. First, the two types of surgery (sleeve gas-
trectomy and gastric bypass) were not randomly assigned.
Second, low percentage of male patients may have influ-
enced our results. Third, some confounding factors affect-
ing serum lipid profile such as physical activity, dietary
habits, alcohol consumption, or smoking status were not
considered in this study due to difficulties regarding ob-
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Table 1. Clinical and Anthropometric Characteristics of the Participants Before (Pre-op) and After (Post-op) Surgical Intervention

Mean ± SD Min Max

Age

Pre/Post-op 35.39 ± 10.32 20.00 62.00

Weight, kg

Pre-op 121.19 ±10.36 94.00 173.00

Post-op 99.19 ± 15.48 77.00 132.00

Weight difference, kg

Post-op -22.00 ± 9.91 -53.00 -6.00

BMI, kg/m2

Pre-op 46.74 ± 6.71 38.54 65.79

Post-op 38.24 ± 5.31 31.99 57.02

BMI changes, kg/m2

Post-op -8.50 ± 3.71 -21.23 -2.31

Serum total cholesterol, mg/dL

Pre-op 195.14 ± 32.83 128.00 283.00

Post-op 190.17 ± 38.37 119.00 311.00

Serum total cholesterol changes, mg/dL

Post-op -4.97 ± 33.62 -75.00 92.00

Serum triglyceride, mg/dL

Pre-op 157.53 ± 66.34 58.00 296.00

Post-op 107.81 ± 48.11 45.00 267.00

Serum triglyceride changes, mg/dL

Post-op -49.72 ± 53.53 -198.00 28.00

Serum LDL, mg/dL

Pre-op 117.25 ± 22.21 81.00 181.00

Post-op 114.86 ± 31.59 55.00 218.00

Serum LDL changes, mg/dL

Post-op -2.39 ± 30.59 -67.00 90.00

Serum HDL, mg/dL

Pre-op 47.69 ± 12.03 24.00 75.00

Post-op 52.72 ± 11.71 31.00 83.00

Serum HDL changes, mg/dL

Post-op 5.03 ± 12.65 -23.00 26.00

Abbreviations: BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

taining credible data (e.g., patients’ lack of cooperation re-
garding self-reports of physical activity or tobacco and al-
cohol consumption). Nevertheless, it should be noted that
this surgery is especially noticeable when other treatment
modalities with different mechanisms have already failed
to yield proper weight management, especially in patients
diagnosed with grade 2 obesity (BMI score of +35 kg/m2)
whose weight problem withholds them from being prop-

erly able to exercise in order to lose weight (20-22). Finally,
three-month follow-up period was rather short.

In conclusion, our findings showed a significant im-
provement in the serum levels of HDL and triglyceride be-
fore and after the surgical intervention. Furthermore, in-
vestigations demonstrated a positive correlation between
changes in serum LDL and changes in BMI. In addition to
the weight loss achieved by bariatric surgery, the associ-
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Table 2. Univariate Comparison of Study Variables

Age BMI Changes

Changes of serum level of cholesterol r = 0.058 r = 0.246

Changes of serum level of triglyceride r =0.202 r = 0.276

Changes of serum level of HDL r = 0.297 r = 0.273

Change of serum LDL r = -0.034 r = 0.350a

BMI changes, kg/m2 r = 0.108 -

Abbreviations: BMI, body mass index; HDL, high-density lipoprotein; LDL, low-
density lipoprotein.
aCorrelation is significant at the 0.05 level (2-tailed).

ated risk factors such as dyslipidaemia are also expected to
improve. It appears that triglyceride and HDL normalize
faster.
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