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In recent years, health professionals and laypersons have disseminated misinformation regarding the consump-
tion of coconut oil. Those encouraging the supplementation of coconut oil argue that it provides health benefits
and protective cardiovascular effects. Our article examines the effects of coconut oil intake on the cardiometabolic
profile by exploring various lipid indices, aswell as potential non-lipid effects, such asweight loss. Themajority of
randomized controlled trials show that coconut oil intake or its supplementation increases low-density lipopro-
tein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL\\C), and total cholesterol when compared
with other vegetable oils. Lauric acid, a medium-chain fatty acid and the main constituent of coconut oil, in-
creases LDL-C and HDL-C concentrations, since it plays a main role as a substrate for apolipoprotein (apo)A1
and apoB synthesis, which are the key molecules in HDL-C and LDL-C particles, respectively.Despite some find-
ings demonstrating an increase in HDL-C, definitive long-term clinical trials are imperative to ascertain whether
this effect is clinically relevant. In addition, coconut oil intake has failed as a weight loss strategy and should not
be considered as a supplementation strategy to increase satiety and/or thermogenesis.If one desires to include
coconut oil in the diet, thenwe suggest that it should be limited and encompassedwithin the current recommen-
dations of SFA intake, which are up to 10% of total caloric intake.
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The consumption of coconut oil and related products (e.g. coconut
milk and fat) is growing among developing countries and developing
countries, such as the Philippines, Indonesia, Brazil, and India.1 Some
reasons for the increased popularity of coconut oil are its advocacy for
health benefits associated with cardiovascular disease (CVD), weight
loss, Alzheimer's disease, bone loss, diabetes, dental caries and topical
use, such as the prevention of atopic dermatitis and hair damage.1 The
growth and associated benefit claims are in contrast to medical guide-
line recommendations advocating that saturated fatty acids (SFA) in-
gestion should be limited to ~10% of total daily energy consumption,
where the addition of coconut oil might lead to exceeding these
recommendations.2,3 Thus, it is important to acquire greater insight re-
garding the effects of coconut oil.4

Much of the advocacy for consuming coconut oil is based on its high
concentration of medium-chain fatty acid (MCFA), which is a putative
substance associated with the reduction of adipose tissue and the pro-
motion of a more favorable lipid profile, compared to long-chain fatty
acids (LCFA)5 or other oils, i.e. other vegetable and olive oil.5,6 However,
studies on MCFA supplementation have inherent limitations due to the
frequent co-ingestion with other substances like phytosterols and
omega-3 polyunsaturated fatty acids.5,6 These compounds introduce
the potential for biased outcomes given their own lipid modulating
effects.7–10 Furthermore, dietary studies targeting weight loss are
often lacking regarding dietary control when investigating MCFA.11 In
this review, we provide further insights regarding coconut oil intake
on the cardiometabolic profile by exploring lipid indices as well as
non-lipidic effects, with an emphasis on weight loss.

Methods

We performed a structured review by examining studies from Au-
gust 2018 to August 2019 obtained from the electronic databases
Pubmed, (MEDLINE) and Google scholar. We adopted MeSH terms
through the function “MeSH Database” within Pubmed. Terms were
combined with the Boolean operator “AND” coupled with “coconut
oil,” “Cocos nucifera,” “dyslipidemia,” “lipids,” “lipid profile,” “HDL,”
“LDL,” “lipoprotein(a),” “total cholesterol,” “triglycerides,” “cardiovascu-
lar disease,” “heart disease,” “atherosclerotic coronary disease,” “obe-
sity,” “fat mass,” “thermogenesis,” and “weight loss”. Eligibility criteria
included full-text English articleswith a primary focus on interventional
human studies, particularly randomized controlled trials, while in vitro
and animal studies were excluded.

Results – lipids effects

Randomized controlled trials

A systematic reviewby Eyres et al. examined 21 interventional stud-
ies reporting on coconut oil intake and lipid profiles.12 Their assessment
showed that coconut oil intake led to increased levels of low-density li-
poprotein cholesterol (LDL-C), high-density lipoprotein cholesterol
(HDL\\C), and total cholesterol (TC) levels, compared to other
vegetable oils. No discernable effects were observed regarding serum
triglycerides (TG). Among the studies analyzed, coconut oil intake in-
creased LDL-C in six studies, TC in seven, and HDL-C in five. On the
other hand, serumTGdid not change in five studies, with only two stud-
ies reporting decreases in serum TG. Additionally, there is also evidence
supporting no effect of coconut oil on lipid profiles.13,14

A crossover study by Mendis et al. examined the effects of ingesting
soy vs. coconut oil in 25 healthy normolipidemic men consuming soy-
bean or coconut oil for eight weeks, followed by a 3-week washout
period.13 Throughout the study, diet was isocalorically controlled
(~2400 kcal/d) with a macronutrient composition corresponding to
~85 g/d of protein, ~80 g/d of total fat, ~350 g/d of carbohydrate and di-
etary cholesterol of ~250 mg/d. The diet was not hyperlipidemic albeit
each oil type consisted of 70% fat, since the intervention limited total
fat intake to ~30% of total calories. After eightweeks of soy oil consump-
tion, the authors observed decreases in TC (37 mg/dL), TG (32 mg/dL),
LDL-C (26 mg/dL), and HDL-C (7 mg/dL) levels, whereas coconut oil in-
take did not alter the lipid profile.

Similar findings were observed in an open-label study of 20 over-
weight patients, where the daily supplementation of 30 mL coconut
oil, fractionated into three servings, over four weeks, did not change
any lipid profile marker.14

Effect on high LDL-C concentrations

Tight control of moderate and high LDL-C concentrations represents
a common clinical goal in which lifestyle modifications are a primary
recommendation before statin therapy.15,16 In patients with moderate
and high but not very high LDL-C concentrations (fasting LDL-C
≥ 115 mg/dL and b 190 mg/dL), Maki et al. (2018) randomized men (n
=12) andwomen (n=13) in a crossover protocol to ingest four table-
spoons (~54 g) per day of coconut or corn oil inmuffins and rolls as part
of their habitual diets for four weeks, with a three-week washout be-
tween conditions.17 Overall, the corn oil intervention produced a more
favorable plasma lipid profile than coconut oil. For instance, non-HDL
cholesterol decreased 3% in the corn oil group yet increased by 5.8% in
the coconut oil group. In addition, TC significantly increased 7.1% in co-
conut oil treatment, while it did not change during corn oil consump-
tion. Both interventions increased HDL-C concentrations by +5.4%
with corn oil and + 6.5% with coconut oil.17

Healthy patients

The primary prevention of atherosclerotic CVD (ASCVD) as well as
stroke, and peripheral vascular disease are among the overall complica-
tions of CVD that are a concern deserving of attention evenwith healthy
patients as a prevention strategy.18 In this regard, Khaw et al. random-
ized 91 healthymen and women to four weeks of 50 g/d of extra virgin
coconut oil, extra virgin olive oil, or unsalted butter incorporated into
their usual diet or as a supplement. As a result, LDL-C concentrations
were significantly increased with butter compared to coconut oil
(+16 mg/dL) and olive oil (+15 mg/dL), but no differences were
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found between the olive oil and coconut oil groups. Interestingly, coco-
nut oil significantly increased HDL-C concentrations compared to butter
(+6.9 mg/dL) or olive oil (+6.2 mg/dL).19

Obesity

Obesity, which is now considered a global pandemic disease, is usu-
ally accompanied by atherogenic dyslipidemia, subsequently improving
with weight loss.20,21 In an effort to examine the effects of dietary oil
consumption accompanying a weight loss program, Oliveira-de-Lira
et al. randomized 75 female obese individuals (body mass index,
30–39.9 kg/m2) into coconut oil, safflower oil, or chia oil vs. a soybean
oil placebo group for eight weeks in participants instructed to ingest
two capsules (1 g/capsule) 30 min before their main meals (6 g/day),
in the context of a hypocaloric diet (deficit of 500 kcal).While all groups
improved their lipid profile, the chia oil responses were more favorable
(TC: −45 mg/dL; LDL-C: −43 mg/dL; HDL\\C: +3.7 mg/dL; TG-C:
−49.7 mg/dL).22

Developed and developing countries

Coconut oil consumption is typically consumed more frequently in
developing countries, such as several Africa countries and within tropi-
cal and sub-tropical regions of the world.23 Since these regions have a
paucity of monetary investment for research, studies on coconut oil
are more susceptible to inaccuracy by virtue of unfavorable methods.
An example is the use of coconut oil in the traditional cooking of Filipino
people. A large-sample study of Philippine women (n= 1839) showed
that individuals who had consumed higher amounts of coconut oil had
statistically higher HDL-C levels compared to those with lower
intakes.24 However, HDL-C levels in women with a higher coconut oil
intakewere ~42mg/dL,whereas theHDL-C levels of thosewithmedium
and low coconut oil intakewere ~41mg/dL and ~39mg/dL, respectively.
Therefore, it is uncertain whether coconut oil increases HDL-C based on
these findings alone, as it is questionable whether a ~2–3 mg/dL differ-
ence in HDL-C concentrations is physiologically meaningful.

Furthermore, in the same study,24 female patients with higher coco-
nut oil intake had higher levels of TC, LDL-C, and TG than groups with
low and middle coconut oil intake. Overall, these data show that coco-
nut oil intake increases HDL-C levels but also impairs other lipid profile
parameters, a fact that was not emphasized in this study. In addition,
there was substantial bias since no caloric or macronutrient adjustment
occurred between the groups. For instance, the caloric differences were
inordinate, with some individuals consuming a daily caloric intake of
b500 kcal and others consuming almost 2000 kcal per day. Caloric con-
trol between groups is fundamental in order to assess changes in lipid
biomarkers since caloric restriction, per se, contributes to lipid profile
changes.25

Cumulatively, several review articles were based on poor-quality
studies from developing countries due to inaccurate methods and
basic control of the randomized controlled trials.23,26 Therefore, caution
is recommended when using these articles to support global state-
ments. Coconut oil may be a feasible foodstuff for some developing
countries due to regional dietary habits, having an important contribu-
tion regarding calorie intake, while in other developing countries (e.g.
Brazil), coconut oil may be, in fact, even more expensive than several
vegetable oils, including olive oil. The incentive to add coconut oil into
the regular dietary habits of developed countries may lead to an over-
consumption of SFA, since the usual diet is already rich in SFA, regard-
less of any additional coconut oil intake.

On one hand, undernutrition remains a serious health issue in sev-
eral developing countries;27 while on the other hand, overnutrition in
developed countries is a current concern. A global example is the
United States, where CVD is the leading cause of death, even with med-
ical modernization.28 Since 1980, when the first Dietary Guidelines for
Americans were initially promoted, the intake goal was to reduce SFA
intake to b10% of daily calories; yet 42–65% of the adult population
does not meet this recommendation.29 Hence, a recommendation for
consuming coconut oil would certainly increase the total daily intake
of SFA among the American population. As such, it should be noted
that 0.4 million metric tons of coconut oil consumption was reported
in the U.S. during 2010, with an average intake of 1.28 kg per capita
yearly.12 To provide further insight into this issue, Harris et al. random-
ized 20 postmenopausal women to ingest 30 mL virgin coconut oil or
safflower oil in addition to a typical U.S. diet for 28 days with a 28-day
washout period.30 The ingestion of virgin coconut oil significantly raised
TC (+18 mg/dL), LDL-C (+14 mg/dL), and HDL-C (+6.6 mg/dL) when
compared with baseline values, while safflower oil did not significantly
change lipid values.

Coconut oil coupled with a low-calorie diet

In a randomized, double-blind clinical trial, 40 women were
assigned to receive 30mL of coconut oil or an equivalent amount of soy-
bean oil in conjunction with a low-calorie diet (~1700 kcal/d) and exer-
cise program (50 min of walking per day) over a 12-week period.31

Overall, the coconut oil group displayed no change in TC nor LDL-C,
while significantly increasing HDL-C levels by 3.2 mg/dL. In contrast,
the group that consumed soybean oil increased TC and LDL-C levels
(+19.8 and + 25.5 mg/dL), respectively, whereas HDL-C
(−6.5 mg/dL) decreased. A strength of this study was the use of dietary
control, with no statistically significant differences in macronutrients,
calories and dietary fiber between the groups. Amore strictly controlled
human intervention, based on coconut oil intake, is likely to provide
better information and accurate data by assessing general lipid types
i.e., SFA, polyunsaturated, and monounsaturated fats.

Coconut fruit

Fresh coconut fruit is also an appreciable source of SFA.32 To explore
coconut oil ingestion via coconut fruit intake 58 healthy volunteers
were randomized into a standardized diet alongwith 100 g (1) fresh co-
conut or (2) groundnuts and groundnut oil combination for three
months. The coconut fruit diet significantly increased LDL-C and HDL-
C levels (+12 and +3.8 mg/dL respectively), whereas groundnut diet
reduced TC and HDL-C concentrations (−11 and −2.4 mg/dL respec-
tively). Neither the coconut group nor the groundnut group altered
the apolipoprotein (apo)-B/apo-A1 ratio. Interestingly, the authors
also analyzed the fatty acid profile of erythrocytes and found no differ-
ences in many long-chain SFA or total SFA in either groups, despite co-
conut oil being a rich source of SFA.32 Regarding SFA status, in a low-
carbohydrate-high-fat diet, the SFA intake was not a determining con-
tributor to circulating levels.33 For instance, in a recent study the low-
carbohydrate-high-fat diet decreased SFA concentrations in plasma
TG, while the high carbohydrate diet resulted in greater incorporation
of SFA.33 The major determining factor for increasing the body concen-
trations of SFA is de novo lipogenesis, a biochemical process by which
carbohydrate is converted to fat through hepatic metabolism.33,34

Therefore, coconut oil as well as copra may be an interesting adjutant
foodstuff on a low-carbohydrate diet but per se is not a candidate to im-
prove cardiometabolic biomarkers.

Coconut milk porridge

Another food application is the use of coconut milk. In one study, 77
healthy individuals who received coconut milk porridge, five days a
week, displayed a 10 mg/dL HDL-C concentration increase over an
eight-week period.35 After a washout period of two weeks, subjects ex-
changed coconut milk porridge for isocaloric soy milk over another
eight weeks. Overall, there was a 9.6 mg/dL increase in HDL and a
15mg/dL decrease in LDL concentrations after coconutmilk porridge in-
take, while these parameters did not changewith soymilk intervention.
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Moreover, relevant amounts of fat ingestionwere attainedwith coconut
milk porridge, which provided 23 g of total fat mainly due to lauric acid
contribution, while soy milk porridge provided 15 g of total fat, mainly
from unsaturated fat. Regardless of these dietary details, there was a
substantial information gap, since the diet was not analyzed.35

In other words, a recommendation to consume the popular oatmeal
with cow's milk is more reasonable than coconut milk porridge, since
these foodstuffs have several cardiovascular benefits supported by a sig-
nificant body of literature.36–38 These observations beg the question, “Is
coconut oil an HDL-C booster?” In our view, this claim is highly ques-
tionable since an HDL-C increase of 10 mg/dL, as noted previously,35 is
likely inaccurate. Any foodstuff that increased HDL-C levels to this mag-
nitudewould certainly bementioned in current dyslipidemia guidelines
consensus. Even foods offering well established cardiovascular protec-
tion, i.e. decreased cardiovascular mortality, (e.g., olive oil and nuts)
only increased HDL-C levels 2–5 mg/dL, after several bias
adjustments.39–41
HDL-C pathway

In general, coconut oil ingestion may increase HDL-C
concentrations12 but it is highly questionable that these values might
be of the previously reported magnitude (+10 mg/dL). Regarding a
mechanismof action,we propose lauric acid, themain constituent of co-
conut oil, to be the cornerstone of the pathway. Lauric acid accounts for
50% of coconut oil content.42 Although lauric acid is considered an
MCFA, 70% is transported as LCFA, while the other 30% remains
MCFA.12 Thus, there are two ways of transporting lauric acid in the or-
ganism, as shown in Fig. 1. When lauric acid is delivered to the liver, it
acts as a substrate to produce apoA1 and apoB, further contributing to
the formation of both HDL-C and LDL-C particles.

Another proposed mechanism for the rise in HDL-C levels from
lauric acid ingestion occurs by virtue of a decreased HDL-C and apoA-I
catabolism coupled with increased reverse cholesterol transport. De-
creased HDL-C catabolismmay be due to the increased size of this mol-
ecule and apoA-I synthesis.43,44 Our supposition is supported by ameta-
analysis that confirmed that lauric acid intake increased HDL\\C, apoA-
I, LDL-C, and apo-B levels in humans,45 hence supporting the link be-
tween these pathways and clinical biomarkers.
Fig. 1. Plausible pathways of coconut oil intake and lipoprotein modulation. 1: coconut oil t
apolipoprotein B; CO2, Carbon dioxide; HDL, high density lipoprotein; LA, lauric acid; LCFA, lon
Lipoprotein(a)

The lipoprotein (Lp)-(a) is an incipiently different genetic molecule
derived from LDL-C, presenting with a diameter and density similar to
those of LDL-C and is linked to the development of ASCVD.46 Despite
the questionable effects of coconut oil on lipid indices, it may have
more favorable effects on Lp(a) concentrations compared with unsatu-
rated oils; somuch so that, in a controlled crossover study of female stu-
dents, Lp(a) concentrations were reduced 17 mg/L after a three-week
period of a high-fat diet based on coconut oil, whilst increased
25 mg/L after a high consumption of unsaturated long-chain fatty
acids.47 Such an effect due to coconut oil may be desirable and possibly
recommended for patients at intermediate to high risk for cardiovascu-
lar disease with a goal of achieving a Lp(a) target of b50mg/dL.46 How-
ever, it is important to note that there are no discernable effects of
dietetic interventions on Lp(a) concentration and their subsequent as-
sociations to improve CVD related outcomes.46

Postprandial lipids

Postprandial lipids are a phenomenon strongly associated with in-
creased levels of fat mass since disturbances in adipose tissue lead to in-
sulin resistance and postprandialmetabolic dyslipidemia.48 In a study of
adult women with excess body fat, Valente et al. showed that an isoca-
loric breakfast with 25 mL of virgin coconut oil, compared to extra-
virgin olive oil, did not cause deleterious changes in TG, TC, HDL\\C,
LDL-C, and the TG/HDL-C ratio assessed during fasting and postprandial
periods (up to 240 min). Likewise, other traditional cardiometabolic
biomarkers were not altered, such as serum uric acid, glucose and the
Homeostasis Model Assessment of Insulin Resistance Index (HOMA-
IR).49 Tan et al., in turn, through a controlled crossover trial, investigated
the ingestion of 22.25 g of coconut oil in a test meal and detected an in-
crease in the incremental area under the curve for postprandial TG (6h),
when compared with the controlled test meal.50 Finally, a recent study
investigated 16 healthy volunteers consuming test biscuits containing
40 g of either butter, coconut oil, or lard in a single-blinded, randomized
crossover design. Blood samples were collected fasted and then at 2, 3,
4, and 6 h postprandially, displaying a ~59.8% lower postprandial TG re-
sponse following coconut oil ingestion vs. butter (p b .01) and or lard (p
b .01).51
ransport as LCFA. 2: Coconut oil transport as MCFA. ApoA-1, apolipoprotein A-1; ApoB,
g chain fatty acids; LDL, low density lipoprotein; MCFA, medium chain fatty acid.
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Non-lipid effects

Thermogenesis

Although not scientifically supported, there is widespread misinfor-
mation that coconut oil is not stored in adipocytes and is a potent ther-
mogenic foodstuff. The speculation comes from the concept of MCFA
transport in the body where, after intestinal absorption, the molecules
pass through the hepatic portal vein, thus being oxidized in the
hepatocytes.52 In the light of this purported mechanism arises the mis-
conception that coconut oil intake acts as a “fat burning” agent. How-
ever, to prove a thermogenic action, there must be at least some
increase in body temperature and/or indirect calorimetry
analysis.1–46,49–79

To this end, Valente et al. demonstrated via an isocaloric breakfast
composed of 25 mL of virgin coconut oil or extra-virgin olive oil, no
increase in energy expenditure, diet induced thermogenesis, or
lipid oxidation in adult women with excess body fat.49 Likewise, in
a randomized trial, LaBarrie and St-Onge (2017) showed that a
coconut oil-rich meal did not enhance thermogenesis compared
to corn oil.55 A similar lack of results was demonstrated by Tan
et al., who did not find any differences in energy expenditure
measured by indirect whole-room calorimetry, after participants
consumed a test meal composed of 22.25 g of coconut oil or a control
meal. 56
Body composition

In a study by Oliveira-de-Lira et al.,22 investigators examined the
consumption of coconut oil vs. safflower oil, chia oil, and soybean oil,
demonstrating a decrease in body weight, bodyweight index, waist cir-
cumference, and body fat in all groups (~8.5%), as well as statistically
significant increases in lean mass. The coconut oil intervention resulted
in an increase of lean mass (2.6%) which, on an absolute basis, was sig-
nificant when compared to the safflower oil group.

Altogether, these results probably occurred due to dietary inter-
vention, per se, because there are no discernible actions by which co-
conut oil increased lean mass and its components. So much so that,
St-Onge et al. demonstrated that even ingesting 18–24 g/d of MCFA
for 4 months resulted in a greater loss of fat-free mass (−0.93 kg)
than olive oil.11 It is essential to note that this study was composed
of overweight subjects on a weight-loss diet, where a considerable
daily amount of MCFA did not promote an anti-catabolic effect.11 In-
deed, MCFA is an important point to be explained in order to avoid
claims towards coconut oil intake based on the nature of MCFA.
The point is true since there are current data promoting MCFA sup-
plementation as a nutrient for sarcopenia.57,58 However, dietary ad-
justment for the total daily protein is clinically more significant for
muscle mass management, including the hypertrophic process,
even in weight loss programs, especially when combined with resis-
tance training.59

Moreover, theOliveira-de-Lira et al. trial failed regarding an accurate
conclusion, since they used bioelectrical impedance for body composi-
tion, whose method is less reliable than dual-energy X-ray absorptiom-
etry (DXA) and magnetic resonance imaging.60,61 Although neither
groups changed body water content, the increases in lean mass in the
coconut oil intervention did not justify a particular effect in muscle
mass accretion. Among the oils examined, only chia oil would have bio-
logically muscle-enhancing properties due to its omega-3 content,
which is a candidate to improvemyofibrillar protein synthesis when in-
sufficient protein is consumed.62 Intriguingly, coconut oil increased ab-
solute leanmass to a greater magnitude than chia oil.22 Finally, in sharp
contrast with Oliveira-de-Lira et al., Harris et al. demonstrated that nei-
ther virgin coconut oil or safflower oil promoted DXA-measured body
composition changes.30
Satiety

Valente et al. showed that an isocaloric breakfast with 25 mL of vir-
gin coconut oil vs. extra-virgin olive oil in adult women with excess
body fat (~37%) provided greater total satiety, total fullness, and hunger
suppression at 240 min compared to a control breakfast.49 In a con-
trolled crossover trial, Tan et al. randomized normal-weight men (n
= 16) into coconut oil in a test meal (25 g) and found no suppression
of appetite vs. a control meal even though coconut oil provided a higher
fat and energy content (total fat: 23.6 vs. 1.3 g/meal; energy: 1740 vs.
904 kJ/meal).56 In a randomized single blinded study, 24 healthy partic-
ipants consumed a test breakfast smoothie containing 205 kcal of either
MCFA oil, coconut oil, or rapeseed oil (control) on three separate test
days. The MCFA increased fullness over 3 h after breakfast and reduced
food intake compared to the control and coconut oils. Nonetheless, co-
conut oil was reported as being less palatable than the MCFA oil.63

Inflammation

Endotoxemia is in its scientific ascendancy related to its pathogene-
sis of atherosclerosis and many other conditions.64 A high-fat meal in-
creases bacterial endotoxin levels, thereby contributing to the
postprandial and chronic inflammatory state with atherosclerotic de-
velopment through endothelial activation.65,66 In a single-blinded, ran-
domized, crossover study, healthy participants displayed an increase in
serum postprandial (time up to 300 min) endotoxin concentrations
after ingesting 16 g coconut oil, whilst a decrease was noted after an
omega-3 isocaloric meal (docosahexaenoic acid = 500 mg; fish oil).67

In addition to the analysis of bacterial endotoxins, high-sensitivity
C-reactive protein (hs-CRP) is another biomarker linking the human gut
microbiota and the cardiovascular system.68 Thus, an increase in hs-CRP
concentration from coconut oil intake would be expected, given that it
postprandially raises the concentration of bacterial endotoxins.67 De-
spite this hypothesis, Maki et al. did not find an increase in hs-CRP con-
centrations with 4 tablespoons daily (~54 g) of coconut oil under four
weeks.17 Therefore, coconut oil ingestionmay acutely induce inflamma-
tion similarly to other SFA sources typical in a Western-style diet.67 On
the other hand, it should be recognized that long-term consumption of
coconut oil does not seem to increase inflammation, at least based on
the surrogate biomarker hs-CRP.17,69

Discussion

Collectively, coconut oil intake does not improve CVD biomarkers to
support any clinical recommendation when compared to other vegeta-
ble oils, i.e. olive oil. While ingesting coconut oil may increase HDL-C
levels, to a greater extent than other vegetable oils, definitive long-
term clinical trials are needed to confirm whether this effect is relevant
in this context since the consumption of SFA, regardless of being coco-
nut oil derived, may also increase HDL-C levels. Importantly, coconut
oil intakemay increase LDL-C and TC similarly to other rich food sources
of SFA. Lastly, despite its mainstreammedia hype, the ingestion of coco-
nut oil fails as a weight loss strategy and should not be considered a di-
etary strategy to increase satiety and/or thermogenesis.

Epidemiologic Studies and CVD Outcomes

Wang et al.,70 through two large ongoing cohort studies involving
83,349 women from the Nurses' Health Study and 42,884 men from
the Health Professionals Follow-up Study, reported that SFA intake led
to an 8% increase in total mortality when compared to the extreme
quintiles. Replacing 5% of energy from SFA with equivalent energy
from polyunsaturated fatty acids and monounsaturated fatty acids
was associated with an estimated reduction in total mortality of 27%
and 13%, respectively, in patients free of CVD, cancer, and diabetes at
baseline.70 In 2017, the Prospective Urban Rural Epidemiology
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(PURE)71 demonstrated that total fat and individual types of fatwere re-
lated to lower total mortality, whereas they were not associated with
CVD, myocardial infarction, or CVD- mortality. Furthermore, SFA had
an inverse associationwith stroke. Such an investigationwas a large, ep-
idemiological cohort study on individuals aged 35–70 years in 18 coun-
tries with a median follow-up of 7.4 years, in which through screening
food frequency questionnaires of 135,335 individuals, higher carbohy-
drate intake (more than about 60% of energy) was associated with in-
creased risk of total mortality and non-CVD mortality. Thus, the PURE
study is in sharp contrast with current recommendations to limit total
fat intake to b30% of energy and SFA intake to b10% of energy,
recommending an increase in the consumption of fats while decreasing
carbohydrate intake.71 However, the PURE study has been under serious
scrutiny since themacronutrient analysis did not quantify the type of di-
etary carbohydrate as either simple or complex.72 It is well established
that low income countries have a high consumption of carbohydrates
from refined sources, i.e. white bread, white rice.73,74 Additionally, the
consumption of high glycemic index foods is associatedwith a linear in-
crease in coronary heart disease risk, total mortality and CVD events.75

Subsequently, the prospective observational Atherosclerosis Risk in
Communities (ARIC) study,76 examined CVD risk factors in fourUS com-
munities using dietary questionnaires from 15,428 adults aged
45–64 years, and reported a U-shaped association between the percent-
age of energy consumed from carbohydrate andmortality. During ame-
dian follow-up of 25 years, a percentage of 50–55% energy from
carbohydrate was associated with the lowest risk of mortality. Summa-
rizing, both high and low percentage carbohydrate diets counteracted
long-term beneficial outcomes. Within low-carbohydrate diets, how-
ever, those richer in animal-derived protein and fat sources (e.g. lamb,
beef, pork, and chicken) were considered less favorable regarding posi-
tive outcomes, whilst those rich in plant-derived protein and fat intake
(e.g. vegetables, nuts, peanut butter, andwhole-grain breads)were con-
sidered more favorable. Neither the PURE nor the ARIC research
studies71,76 investigated the independent effect of coconut oil intake,
however they support the notion that individual types of fat differently
influence mortality and cardiovascular outcomes. Given that the ARIC
study76 suggested that plant-based fats may be postulated as healthy
foodstuffs, coconut oil could be a viable food pertaining to healthy die-
tary habits.
Recommendations

Currently, guidelines still limit the intake of SFA to 10% of total daily
calories in the general population, as discussed in the American Heart
Association3 and in the Dietary Guidelines for Americans.2 Hence, coco-
nut oil intake, as well as any SFA oil source, needs to be accounted for
when providing any dietary guidelines.
Smoke point

Coconut oil fails not only to improve lipid indices andweight loss but
also may be less suitable for cooking.23,77 Optimal frying temperatures
are ~180 °C, whereas the smoke point of unrefined coconut oil is 177
°C.23,77 Therefore, the use of unrefined coconut oil is less suited than
other unrefined oils such as extra-virgin olive oil, which in turn has a
smoke point of 191 °C,77 and a wide body of evidence demonstrating
its CV benefits.40,41,78

Nevertheless, the ingestion of repeated heating of coconut oil has
carcinogenic potential. Such an ingestion in a rat model caused a
genotoxic and preneoplastic change in the liver particularly due to in-
creased formation of polycyclic aromatic hydrocarbons and oxidative
stress status.79 Therefore, the repeated heating at high temperatures
during cooking of coconut oil, similar to any vegetable oil, is an un-
healthy practice.
Conclusion

There is little data to support the use of coconut oil intake to improve
lipid profiles and other metabolic aspects. Coconut oil intake may in-
crease HDL-C concentrations, but it also increases LDL-C and TC simi-
larly to other SFA-rich food sources. Long-term follow-up studies with
well-characterized dietary intake are needed to evaluate the effects of
coconut and coconut oil intake on important outcomes, e.g. cardiovas-
cular diseases and mortality. No data are valuable to support claims re-
garding the value of coconut oil as a fat burner, and it has not been
shown to influence thermogenesis or satiety. Coconut oil should be in-
cluded only within 10% of total caloric intake, and considered similar
to any SFA source in its adverse effects on lipids and cardiovascular
disease.
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