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Abstract

Background Obesity is a major public health issue with no definitive treatment. The first-line approach for obesity

is lifestyle modification, including a healthy diet. Although the amount of fat has been considered, there is no network
meta-analysis (NMA) study investigating the effect of edible oils on body weight. Therefore, we sought to investigate
the effect of different edible oils on body weight using a systematic review and NMA study of randomized controlled
trials (RCTs).

Method PubMed, Scopus, ISI Web of Science, and the Cochrane Library were searched from inception to April 2019.
RCTs of different edible oils for body weight were included. A frequentist network meta-analysis was conducted

to appraise the efficacy of different types of edible oils, and the Surface Under the Cumulative Ranking Curve (SUCRA)
was estimated. The GRADE framework was used to assess the certainty of evidence.

Results Forty-two eligible studies were included. Most of the included trials examined the effect of olive oil com-
pared to canola oil (n=7 studies), followed by canola oil compared to sunflower oil (n=6 studies), and olive oil
compared to sunflower oil (n=4 studies). Sesame oil had the highest SUCRA value for reducing weight (SUCRA
value=0.9), followed by the mixture of canola and sesame oil (0.8). Palm oil and soy oil were ranked the lowest
(SUCRA value=0.2).

Conclusion There is low to moderate certainty of evidence showing that soybean, palm, and sunflower oils were
associated with weight gain, while sesame oil produced beneficial anti-obesity effects.
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Introduction

Overweight and obesity are prevalent global public
health concerns with escalating rates in both developed
and developing countries [1]. The strong association
between obesity and an elevated risk of chronic diseases
and mortality underscores the significance of implement-
ing weight management strategies [2]. Much attention
has been directed towards lifestyle habits, particularly
dietary intake, implicated in the overweight and obesity
epidemics. The impact of various dietary components,
such as protein, carbohydrates, and fiber, on body weight
and composition has been extensively studied [3-5].
Additionally, the role of fatty acids, whether as part of
diets or in isolation, in weight-related outcomes is of con-
siderable interest.

Vegetable oils, also known as plant oils, are important
sources of dietary monounsaturated fatty acids (MUFAs)
and polyunsaturated fatty acids (PUFAs). Olive oil, can-
ola oil, corn oil, soybean oil, peanut oil, safflower oil, and
sunflower oil are commonly used as baking ingredients,
for frying, or as salad dressings. In contrast, sources of
saturated fatty acids (SFAs) include dairy fat (butter), lard
(pork), beef tallow, palm oil, palm kernel oil, and coconut
oil [6, 7]. Extensive research has focused on the effects
of the fatty acid composition of fats and oils on various
aspects of health. Evidence suggests that substituting
saturated fat with unsaturated fat, particularly PUFAs, is
associated with a reduced risk of developing cardiovascu-
lar diseases (CVDs) [8].

The contribution of fatty acids and oils to body weight
control remains a subject of ongoing debate, with inter-
ventional and epidemiological studies yielding mixed
results. Studies have shown lower plasma concentrations
of n-3 PUFAs in overweight/obese individuals compared
to those with a healthy weight [9-12]. The SUN pro-
spective cohort study, involving 7,368 Spanish univer-
sity graduates, explored the association between olive
oil consumption and the risk of weight gain and obesity,
reporting that individuals adhering to an olive oil-rich
Mediterranean dietary pattern did not have an increased
risk of obesity [13]. Conversely, a recent meta-analysis of
controlled trials revealed that the intake of canola oil was
significantly associated with weight reduction compared
to various control groups, including SFAs, olive oil, sun-
flower oil, dairy fats, fish oil, and safflower oil. However,
it should be noted that this weight reduction was only
significant when compared to saturated fats and no other
control oils, as indicated by further subgroup analysis
[14]. Another meta-analysis found no significant weight-
reducing effect of flaxseed oil compared to control
groups consuming canola oil, corn oil, olive oil, soybean
oil, safflower oil, sunflower oil, medium-chain triglycer-
ide oil, or placebo [15].
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Although certain pairwise meta-analyses have com-
pared fats and edible oils as described above, it remains
unclear which types of fats and oils have more beneficial
effects on weight control. Utilizing the methodological
approach of network meta-analysis (NMA) is particularly
valuable for providing a comprehensive view of the rela-
tive efficacy of different fats and oils in modulating body
weight. NMA enables the quantification of evidence from
direct, indirect, or both types of comparisons of interven-
tion trials simultaneously [16]. To the best of our knowl-
edge, no NMA has been conducted thus far to compare
the effectiveness of different types of fats and oils for
weight control. Therefore, our objective was to perform
a systematic review with NMA of randomized controlled
trials (RCTs) to compare the effects of different types of
fats and oils on body weight in adults.

Methods

Study design

The study is reported in accordance with the PRISMA
statement (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) extension for NMA [1].

Search strategy

Strategy Electronic databases, including PubMed, Sco-
pus, ISI Web of Science, and the Cochrane Library, were
searched up until April 2019 to identify relevant stud-
ies using a predefined search strategy (Supplementary
Table 1). No restrictions on language or publication date
were imposed. Additionally, the reference lists of pub-
lished systematic reviews were manually screened to
identify further potentially relevant studies.

Eligibility criteria
Studies were included if they met the following criteria
based on the PICOS framework:

Population: Adult participants aged >18 years. Preg-
nant or lactating women, children or adolescents,
patients with cancer, AIDS (acquired immunodeficiency
syndrome), type 1 diabetes, or critically ill patients were
excluded.

Intervention and Comparator: Studies were included if
they compared at least two types of edible oils adminis-
tered orally (liquid or capsule) in an isocaloric exchange
status or provided indirect evidence from trials that
compared an eligible oil to a comparative control group
(non-intervention or placebo). The minimum daily dose
required for inclusion was 5 g, with a minimum dura-
tion of two weeks. Multicomponent interventions, inter-
ventions solely focused on fatty acids, and interventions
involving mixed oils (combinations of two or more edible
oils) were excluded.
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Outcomes: Studies were considered eligible if they
reported the mean change from baseline along with the
corresponding standard deviation (SD) (or provided
sufficient data to calculate these parameters) for body
weight in both the experimental and control groups.

Study Design: Randomized controlled trials with either
a parallel or crossover design.

Study selection process

Selection Process Reviewers screened all retrieved arti-
cles based on titles and abstracts. In the second step, full-
text eligibility was assessed according to the predefined
criteria. In cases where several publications reported data
from the same population, the most comprehensive data-
set (e.g., the largest number of study participants or long-
est study duration) was selected for analysis. The study
selection process was cross-checked, and any disagree-
ments were resolved through consensus or by consulting
the corresponding author (ASA).

Data extraction

The following information was independently extracted
by reviewers using a structured Excel form: study char-
acteristics (author’s name, year of publication, study
location, study design, follow-up duration, and sample
size in each group), participant characteristics (age,
gender, health status, and baseline BMI of partici-
pants), intervention and comparator description (type
of oil, amount of oil intake in grams per day, and calo-
rie intake), and results related to body weight (baseline
and endpoint mean values, corresponding SDs, and/or
change from baseline in both groups). In cases where
a study did not report these values, methods recom-
mended in the Cochrane Handbook for Systematic
Reviews of Interventions were used to estimate the
missing data if sufficient information was provided [2].
If necessary, missing data from relevant studies were
obtained by contacting the corresponding authors.
The study selection process and data extraction were
cross-checked to minimize potential errors, and any
disagreements were resolved through discussion. If no
agreement could be reached, the corresponding author
made the final decision (ASA).

Quality assessment

Assessment The risk of bias for eligible studies was
assessed by an independent reviewer using the
Cochrane risk of bias instrument, [3]: which evalu-
ates six domains: (1) sequence generation, (2) alloca-
tion sequence concealment, (3) blinding of participants
and personnel, (4) blinding of outcome assessors, (5)
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incomplete outcome data, and (6) selective outcome
reporting [4]. Due to the challenge of blinding partici-
pants, personnel, and outcome assessors when the oils
have distinct flavors and are difficult to disguise, we
considered a low risk of bias for the blinding domain in
all included studies. Studies were classified as "low risk"
if all domains had a low risk of bias, "fair quality" if one
domain was not met or two domains were unclear, and
"poor quality” if two or more domains were identified as
high or unclear risk of bias.

The certainty of evidence for each network estimate
was also assessed using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) sys-
tem [5].

Statistical analysis

Analysis Data were pooled using random-effects network
meta-analysis (NMA) within a frequentist framework
to determine the direct and indirect effects of different
types of dietary oils on the measurement of body weight.
Network plots were used to visualize the indirect com-
parisons between dietary oil types.

The transitivity assumption was objectively examined
using the inconsistency model in both overall and local
approaches [6]. To test for potential overall inconsistency,
a design-by-treatment interaction model was employed
[7, 8]. Local inconsistency was assessed using a side-
splitting approach to identify differences between the
estimates of direct and indirect comparisons [9]. Consist-
ency was considered to be achieved if the inconsistency
was zero, indicating that the results from direct and indi-
rect comparisons were consistent [10].

Heterogeneity between studies was assessed for two
comparisons with the top highest number of literatures
using the Higgins I*.

A network geometry diagram, illustrating the interac-
tions between interventions, was generated. Each edible
oil intervention was represented by nodes, with node
size proportionate to the sample size of the correspond-
ing intervention [11]. The effect size, presented as the
weighted mean difference (WMD) with a 95% confidence
interval (CI) for changes in body weight, was calculated
using a random-effects model and presented in a league
Table [12]. To rank the hierarchy of intervention oils, the
network rank and the surface under the cumulative rank-
ing curve (SUCRA) were used [13, 14]. SUCRA values
range from 0 to 100%, indicating the probability of being
ranked last and first, respectively.

All analyses were performed using the Network pack-
age developed by Ian White in Stata Software version 14
(TX, USA) [15], and the visualizations were created using
the network graphs package [16]. A significance thresh-
old of 0.05 was defined.
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Assessment of publication biases

We examined small-study effects using comparison-
adjusted funnel plots. Contour-enhanced funnel plots
were employed to investigate whether funnel plot asym-
metry could be attributed to publication bias [17, 18].

Results
Description of the studies
The initial search yielded a total of 40,731 publications,
and after the screening process conducted by independ-
ent reviewers, 112 publications were assessed in full-
text. Finally, 42 publications met the eligibility criteria
and were included in the systematic review, following a
2-stage selection process [19-60]. Studies were excluded
if they involved the use of mixed oils, included co-inter-
ventions in one group, compared low-fat versus high-fat
diets, or did not report body weight as a measure (Fig. 1).
Supplementary Table 2 shows characteristics of the
studies were included in analysis. Most of the studies
were conducted in Iran (n=11) [19, 22, 23, 35, 37, 45, 46,
52, 53, 55, 56], followed by Germany (n=5) [25, 28, 39,
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41], Sweden (n=4) [32, 47, 48, 54], USA (n=4) [33, 43,
44, 60], Australia (n=3) [24, 27, 57], Brazil (n=3) [21, 31,
49], India (n=2) [42, 58], UK (n=2) [30, 38], Italy (n=1)
[29], Denmark (n=1) [59], Malaysia (n=1) [34], Japan
(n=1) [36], Thailand (n=1) [26], Finland (z=1) [50], and
Netherland (n=1) [51]. One study also pooled the results
of participants from different countries (Brazil, Ghana,
US) [20]. Olive oil was the commonly oil used across
the 20 studies [20, 22, 24, 25, 27, 29, 31, 35, 37-39, 41,
44, 46-48, 52, 57, 59]; of which, in four studies partici-
pants consumed virgin olive oil [29, 31, 38, 44]. Other oils
included sunflower oil (n=15) [19, 22, 23, 28-30, 32, 39,
42, 51-56], canola (or rapeseed oil) (n=14) [22, 23, 25,
32, 37, 39, 41, 45, 47, 50, 55, 56, 60], palm oil (n=6) [27,
30, 34, 54, 58, 59], safflower oil (n=5) [20, 33, 49, 57, 60],
flaxseed oil (n=5) [19, 24, 36, 51, 53], soy bean oil (n=5)
[21, 26, 31, 34, 49], coconut oil (n=5) [21, 33, 38, 43, 49],
corn oil (n=4) [36, 43, 44, 48], sesame oil (n=3) [45, 46,
58], rice bran oil (n=3) [26, 42, 56], butter (n=3), almond
(m=1) [35], chia oil (n=1) [49], echium oil (n=1) [28],
linseed oil (n=1) [28], microalgae oil (n=1) [28], peanut
oil (n=1) [20], walnut oil (r=1) [35] and a mixture of
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sesame and canola oils (n=1) [45]. Approximately, 62%
of the studies were enrolled both male and female par-
ticipants [19, 20, 25-30, 32, 34, 35, 39, 42-48, 51-55, 57,
58]; while, other studies were conducted on males (7=7)
[24, 36, 41, 50, 59, 60], or females (n=7) [21-23, 31, 33,
37,49, 56], exclusively. Studies were enrolled participants
with dyslipidemia (n=11) [26, 28, 32, 35, 4244, 46-48,
55], obesity (n=38) [21, 41, 49, 51-54], diabetes (n=3)
[22, 56, 58], metabolic syndrome (n=3) [19, 25, 50],
hypertension (n=2) [29, 58], osteoporosis (n=1) [23],
and patients with at least one classic cardiovascular risk
factor (n=1) [37]. Other studies conducted on healthy
participants (n=14) [20, 24, 27, 30, 31, 33, 34, 36, 38, 39,
45, 57, 59, 60]. Most of the included studies focused on
middle aged participants (35-60 years old) (n=27), and
nine studies were conducted on young adults (18-35
years old). The remaining six studies were enrolled a wide
range of age from young adults to elderly. The length of
intervention ranged from 3 to 26 weeks, and the mean of
oil prescribed varied from 5 to 55 g/day.

Quality assessment

The methodological quality assessment of the included
studies is provided in Supplementary Table 3. Overall,
two randomized controlled trials (RCTs) were rated as
low risk [53, 54], one RCT was rated as poor quality [59],
and the remaining studies were judged to be of fair qual-
ity [19-39, 41-52, 55-58, 60]. The main concern in the
studies was related to the "random sequence generation"
and "allocation concealment process,” which were not
adequately explained. Two studies were also assessed to
have a high risk of bias in the "incomplete outcome data"
domain [52, 59] due to factors such as the study not being
registered or missing participants exceeding 10% of the
initial recruitment. However, data was analyzed using an
intention-to-treat approach.

The assessment of the certainty of evidence is also
shown using a color scheme in Table 1. The main con-
cerns contributing to the risk of bias were imprecision
(wide confidence intervals crossing the minimal impor-
tant difference) and inconsistency (due to evidence of
very serious incoherence).

Network Meta-analysis

The network diagram depicting the direct comparisons
for body weight is presented in Fig. 2. As shown by the
edges of the diagram, the majority of the included trials
focused on comparing the effects of olive oil versus can-
ola oil (n=7 studies), followed by canola oil versus sun-
flower oil (7 =6 studies), and olive oil versus sunflower oil
(n=4 studies).
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Inconsistency

We did not find any significant global inconsistency
based on the design-by-treatment model (P=0.07).
However, significant inconsistency was observed in the
following comparisons: canola oil versus sunflower oil,
canola oil versus sesame oil, canola oil versus a mixture
of sesame and canola oil, palm oil versus sesame oil, and
sesame oil versus a mixture of sesame and canola oil, as
assessed using the side-splitting approach (Supplemen-
tary Table 4). Furthermore, the loop-specific approach
revealed some evidence of inconsistency within the loop
formed by canola, palm, sesame oil, and sunflower oil
(Supplementary Fig. 1). The between study heterogene-
ity also was assessed for canola versus sunflower (n=6
studies) and canola versus olive oil (#="7 studies), and the
results showed no evidence of heterogeneity (I>=0%).

The comparison between dietary oils

The effects of different edible oils on body weight are
presented in Table 1. The network meta-analysis (NMA)
revealed that palm oil (low certainty of evidence; MD:
2.53 kg; 95% CI: 0.88, 4.18), rice bean oil (moderate cer-
tainty of evidence; MD: 1.64 kg; 95% CI: 0.08, 3.19), soy-
bean oil (low certainty of evidence; MD: 2.49 kg; 95% CI:
0.84, 4.13), and sunflower oil (low certainty of evidence;
MD: 1.65 kg; 95% CI: 0.32, 2.98) were associated with a
significant weight gain compared to canola oil. Soybean
oil also resulted in weight gain when compared to olive
oil (moderate certainty of evidence; MD: 1.41 kg; 95% CI:
0.02, 2.8), sesame oil (low certainty of evidence; MD: 4.05
kg; 95% CI: 1.89, 6.2), and a mixture of sesame and can-
ola oil (low certainty of evidence; MD: 3.54 kg; 95% ClL:
1.07, 6.01). Furthermore, sunflower oil was found to lead
to weight gain compared to sesame oil (low certainty of
evidence; MD: 3.21 kg; 95% CI: 1.22, 5.19) and a mixture
of sesame and canola oil (low certainty of evidence; MD:
2.70 kg; 95% CI: 0.41, 5.00).

On the other hand, sesame oil demonstrated beneficial
effects on body weight compared to olive oil (moderate
certainty of evidence; MD: -2.63 kg; 95% CI: -4.72, -0.54),
coconut oil (low certainty of evidence; MD: -2.57 kg; 95%
CI: -4.97, -0.17), corn oil (low certainty of evidence; MD:
-2.74 kg; 95% CI: -5.20, -0.28), flaxseed oil (low certainty
of evidence; MD: -3.04 kg; 95% CI: -5.58, -0.51), palm oil
(low certainty of evidence; MD: -4.09 kg; 95% CI: -6.12,
-2.05), and rice bran oil (low certainty of evidence; MD:
-3.19 kg; 95% CI: -5.37, -1.02). Additionally, a mixture of
canola and sesame oil resulted in significant weight loss
compared to palm oil (low certainty of evidence; MD:
-3.58 kg; 95% CI: -6.00, -1.16) and rice bran oil (low cer-
tainty of evidence; MD: -2.69 kg; 95% CI: -5.14, -0.24).
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Table 1 The effect of different edible oils on body weight, using network meta-analysis sorted based on GRADE certainty of evidence®

Olive | Almon | Butte | Canol | Chia | Coconu | Corn | Echiu | Flaxsee | Linsee | Microalga | Pal Rice | Safflow | Sesam | Sesam | Soy | Sunflow | Walnu
d t e e eand er t
canola

2The columns show the oils in the comparisons, and the rows show mean differences and confidence intervals
Moderate certainty of evidence

Ranking the highest SUCRA value for reducing weight (SUCRA
Figure 3 presents the ranking probabilities indicating the ~ value=0.9), followed by the mixture of canola and
effectiveness of each oil in weight loss. Sesame oil had  sesame oil (0.8), indicating that these oils are the most
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Fig. 2 Network diagrams for body weight: The size of the nodes is proportional to the total number of participants allocated to intervention
and the thickness of the lines proportional to the number of studies evaluating each direct comparison

effective for body weight control. On the other hand,
palm oil and soybean oil were ranked as the least effective
(SUCRA value=0.2) (Supplementary Table 5).

Publication bias

The visual inception of funnel plot for body weight
showed no evidence of asymmetry (Supplementary
Fig. 2).

Discussion
The present systematic review and NMA incorporated
direct and indirect evidence from 42 studies to evaluate
the effect of different edible oils (olive oil, almond oil,
butter, canola oil, chia oil, coconut oil, corn oil, echium
oil, flaxseed oil, linseed oil, microalgae oil, palm oil, pea-
nut oil, rice bran oil, safflower oil, sesame oil, a mixture
of sesame and canola oils, soybean oil, sunflower oil, and
walnut oil) on body weight. The available evidence, with
low to moderate certainty, indicated that regardless of
calorie and total fat intakes, soybean oil, palm oil, and
sunflower oil were significantly associated with weight
gain, while sesame oil demonstrated beneficial effects
in combating obesity compared to various control oils.
These findings are supported by the SUCRA values.
Numerous studies have explored the health-related
outcomes of dietary fatty acids. Saturated fatty acids
(SFA), primarily found in animal sources as well as palm
and coconut oil, have been associated with metabolic

disorders [61], cardiovascular diseases [62], cancers
[63], immune system dysfunction [63], and allergy
[64]. In contrast, fish oil and vegetable oils contain-
ing monounsaturated fatty acids (MUFA) or omega-3
polyunsaturated fatty acids (w-3 PUFAs) have been
recommended as replacements for SFA [65]. However,
generating nutritional recommendations based on find-
ings regarding dietary fatty acids can be challenging.
Edible oils consist of a combination of various types of
fatty acids, and it can be difficult to identify the pre-
dominant fatty acid in a specific oil. Additionally, the
presence of antioxidants in certain oils may modulate
their health effects related to fatty acids. Hence, our
study aimed to identify the best and worst edible oils for
weight loss and translate these findings into nutritional
recommendations.

Despite providing the same energy content, different
oils have been reported to have varying effects on body
weight. In line with our findings, soybean oil, sunflower
oil, and palm oil were associated with increased body
weight, while sesame oil exhibited anti-obesity effects.
This suggests the involvement of factors beyond calorie
content in influencing body weight. Consistent with our
findings, a meta-analysis demonstrated that sesame oil
could reduce body weight and BMI [66]. Furthermore,
pooling data from 23 trials revealed that canola oil led to
weight loss without significant effects on other anthropo-
metric measures [67]. However, some other studies have
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failed to find significant effects of palm oil [68] or coco-
nut oil [69] on body weight.

The properties of oils are primarily attributed to their
fatty acid composition. In this study, the oils categorized
as obesogenic oils contained saturated fatty acids (SFA)
and pro-inflammatory fatty acids. Palm oil, for instance,
is known to have high levels of SFA, particularly pal-
mitic acid (49 g/100 g) [70], soybean [71] and sunflower
oil [72] are also rich in omega-6 polyunsaturated fatty
acids (PUFAs) (>50% linoleic acid in both oils). Both
omega-6 PUFA and SFA-rich oils have been associated
with inflammation, elevated blood cholesterol levels, and
cardiovascular disease events [62, 73, 74]. However, pre-
vious studies have demonstrated no significant associa-
tion between palm oil consumption and obesity [68] or
cardiovascular diseases [75]. Moreover, sesame oil is rich
in linoleic acid, which is the most abundant fatty acid in
this oil [76, 77]. Our NMA revealed that sesame oil has
a clinically significant anti-obesity effect, resulting in
weight loss ranging from 2.57 to 4.09 kg. This effect may
be attributed to the high flavonoid content, antioxidant

activity, and the presence of lignans such as sesamin,
episesamin, and sesamolin in sesame oil [78-80]. Sesa-
min has been proposed to exert its anti-obesity effects by
inhibiting adenosine A1 receptors [81], hepatic fatty acid
synthase [82], and intestinal cholesterol absorption [83].
Furthermore, antioxidant agents have been suggested
to increase leptin secretion from adipose tissue, sup-
press lipogenesis, and reduce weight [84, 85]. However,
it should be noted that the number of included stud-
ies investigating the effect of sesame oil on body weight
is limited, which limits the certainty of the conclusions
drawn.

To our knowledge, this is the first systematic review
and NMA conducted to assess the effect of different edi-
ble oils on body weight, using a comprehensive search
strategy. We also assessed the methodological quality of
the included studies and the quality of evidence using
standard tools.

However, several limitations need to be addressed. The
most significant limitation is the lack of adjustment for
oil consumption based on energy intake since energy
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intake was not specified in all the included studies. Addi-
tionally, there was considerable variation in macronutri-
ent intakes among the studies, raising questions about
whether the observed findings are primarily related to
the type of edible oils or the overall dietary composition
of macronutrients. The dose—response relationship was
not examined, making it difficult to determine the spe-
cific amount of oil responsible for the observed effects.

Furthermore, dietary habits, physical activity levels,
and baseline BMI were not consistently reported in all
the included studies. The method of using the interven-
tion oil (e.g., frying, cooking, or as a salad dressing) was
not specified, which could also impact calorie intake.
Subgroup analysis could not be performed due to the
limited number of studies, despite observing inconsist-
ent results in some associations. The observed inconsist-
ency for the canola versus sunflower comparison may
be related to the wide variation of characteristics of the
participants (including diabetes, osteoporosis, hyperlipi-
demic, and healthy). Moreover, the mean age of partici-
pants also varied between 29 to 59 years old, which may
affect the results.

Moreover, body weight was the only anthropomet-
ric measure assessed in this study. While body weight
can serve as a suitable indicator of fat mass in the gen-
eral population, it is recommended to consider multiple
anthropometric measures in future studies. Additionally,
body weight was a secondary outcome in most of the
included studies, suggesting that the sample sizes may
not have been adequately powered to detect significant
differences. Participant compliance is another important
limitation to consider. We assumed the same amount of
intervention oil was consumed across studies, but this
may not be accurate, especially for aromatic oils like
olive oil. The different taste and color of the oils may have
influenced participant and personnel blinding, despite
our decision to rate low risk of bias for this domain dur-
ing the quality assessment process. The short-term dura-
tion of the included studies may also impact the results,
as the longest follow-up duration was 26 weeks in the
study by Ferrara et al. [29], and the long-term effects of
the oils remain unknown. Finally, the certainty of evi-
dence was assessed as low to moderate, mainly due to
the limited number of included studies in certain nodes,
wide confidence intervals crossing the minimal impor-
tant difference, and evidence of significant incoherence.
Therefore, additional future evidence could potentially
alter our findings.

Conclusion

In conclusion, our study demonstrated that soybean,
palm, and sunflower oils were associated with weight
gain; and, sesame oil exhibited beneficial anti-obesity
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effects. It is important to note that these findings were
supported by evidence of low to moderate certainty. Fur-
thermore, subgroup analysis to examine other interven-
tion details could not be performed due to the limited
number of included studies in each subgroup. Therefore,
future research should aim to strictly control macronutri-
ent and energy intakes to isolate the effects of oil type on
weight changes.
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