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Abstract
Background During recent years several studies have investigated the impact of different dietary oils on body 
weight. They have shown differential positive and negative effects on anthropometry. We investigated the effects 
of palm and coconut oils on body weight and other anthropometric parameters, considering their importance as a 
primary source of saturated fat, controlling for other confounding variable such as total energy intake.

Methods The study was conducted as a sequential feeding clinical trial with 40 healthy men and women divided 
into two feeding periods of initial palm oil (8 weeks) and subsequent coconut oil (8 weeks), with a 16-week washout 
period in between. Each participant received a pre-determined volume of each oil, which were integrated into their 
routine main meals and snacks during the respective study periods. Changes in body weight, body mass index (BMI), 
waist circumference (WC), hip circumference (HC), and waist-to-hip ratio (WHR) were evaluated. Physical activity levels 
and dietary intake were also evaluated as potential confounding factors.

Results Thirty-seven participants completed both oil treatment periods. The mean (± SD) age of the participants 
was 39 (± 13.1) years. There were no significant differences in any of the anthropometric parameters between the 
initial point of feeding coconut oil and the initial point of feeding palm oil. Following both oil treatment phases, no 
significant changes in the subjects’ body weight, BMI, or other anthropometric measurements (WC, HC, and WHR) 
were observed.

Conclusion Neither coconut oil nor palm oil significantly changed anthropometry-related cardiovascular risk factors 
such as body weight, BMI, WC, HC, and WHR.

Trial registration Sri Lankan Clinical Trial Registry: SLCTR/2019/034 on 4th October 2019 (https://slctr.lk/trials/
slctr-2019-034).
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Introduction
Several recent studies have examined the impact of differ-
ent dietary oils on body weight, including virgin coconut 
oil [1], olive oil [2], canola oil [3], and palm oil [4], consid-
ering the varying constituents present in these oils that 
are associated with adiposity. For instance, several studies 
have reported an inverse association between omega-3 
polyunsaturated fatty acids (PUFAs) and weight gain [5–
7] due to its effects on fat oxidation [8] and postprandial 
satiety in the overweight and obese people [9]. However, 
further to the above postulated positive effect of oil con-
stituents on body weight, certain fatty acid constituents 
are known to have a negative impact. For example, the 
consumption of saturated fat has been consistently linked 
with the development of obesity [10]. Furthermore, long 
chain saturated fatty acids like myristic, palmitic, and lau-
ric acid found in both palm and coconut oils have been 
linked with weight gain when compared with short-chain 
saturated fatty acids and unsaturated fatty acids like oleic 
acid [11]. Therefore, due to the high content of saturated 
fatty acids, it can be postulated that palm oil and coconut 
oil, when consumed regularly increases the risk of obesity 
[12].

Coconut and palm oils are the primary sources of 
dietary saturated fatty acids (SFA) among South-East 
Asians [13]. People from Sri Lanka, India, Indonesia, 
and the Philippines use these two oils on a regular basis 
for culinary purposes. In addition they are used during 
the manufacturing of processed food such as margarine, 
bakery items, and confectionaries. Although both oils are 
high in SFAs, there are differences in the fatty acids that 
make up each oil’s composition. Coconut oil is composed 
of around 90% saturated fats [14]. The medium-chain 
fatty acid (MCFA) lauric acid (C12:0) is the fatty acid 
with the highest concentration, accounting for 49% of all 
fatty acids found in coconut oil [15]. In contrast, palm oil 
contains 10% PUFAs, 40% monounsaturated fatty acids, 
and 50% SFAs [11]. Therefore, regular palm oil, has an 
approximately balanced proportion of unsaturated fats 
(USFAs) (50%) and SFAs (50%), with 44% palmitic acid 
(C16:0), 5% stearic acid (C18:0), and traces of myristic 
acid (C14:0) as SFAs, and it is high in antioxidants, beta-
carotene, and vitamin E [11]. Palmitic acid the primary 
fatty acid in palm oil is classified as an LCFA, whereas 
lauric acid the most common fatty acid in coconut oil is 
categorised as an MCFA due to their biochemical charac-
teristics [16]. However, when digestion and absorption is 
considered, lauric acid is also classified as an LCFA, since 
70–75% of it is absorbed via chylomicrons [17]. Further-
more, MCFAs are less efficient in promoting fat stor-
age and more vulnerable to oxidative metabolism than 
LCFAs [16]. Therefore, it can be postulated that MCFAs 
less likely to result in substantial weight gain due to adi-
pocyte accretion [16].

Although based on the biochemical classification coco-
nut oil can be considered as a thermogenic food that 
helps burn more calories, [18], a recent meta-analysis car-
ried out to determine the effect of coconut oil on anthro-
pometric parameters in comparison to other edible oils 
found that only few anthropometric parameters, such 
as body weight, body mass index, and fat mass percent-
age, had a statistically significant reduction with coconut 
oil, while no statistically significant change was observed 
with waist circumference, waist to hip ratio, or fat mass 
[19]. Furthermore, because palm oil also includes a high 
percentage of saturated fat, it is thought to raise blood 
cholesterol levels, increasing the risk of cardiovascular 
disease [20]. However, our ability to draw conclusions 
about the role of palm oil on obesity is currently con-
strained, since there are no clinical studies that compare 
the association between body weight and palm oil intake. 
Comparing the effects of palm oil and/or coconut oil on 
body weight and other anthropometric measurements is 
important because they are major sources of saturated fat 
in many developing countries. Therefore, the objective of 
the current study was to assess and compare the effects of 
coconut oil and palm oil in a sequential feeding clinical 
trial, elucidating their effects on body weight and other 
measurements. We hypothesize that there will be signifi-
cant differences in anthropometric measurements, such 
as body weight, body mass index (BMI), waist circum-
ference (WC), hip circumference (HC), and waist to hip 
ratio (WHR), between individuals consuming coconut oil 
or palm oil.

Methodology
Ethics approval for the study was granted by the Ethics 
Review Committee, Faculty of Medicine at the University 
of Colombo (EC-19-046) and the clinical trial in the Sri 
Lanka Clinical Trials Registry (SLCTR/ 2019/ 034) [21]. 
The detailed methodology has been published elsewhere 
[22].

Study setting and participants
This experimental study was conducted in the Galle 
district, Southern province of Sri Lanka from Febru-
ary to August 2021. Forty healthy adults (> 18 years of 
age, both male and female) from the community were 
invited for the study. Demography, medical history and 
co-morbidities, dietary habits, and usual physical activity 
patterns of each subject were collected using a standard 
interviewer-administered questionnaire. Those who sat-
isfied the initial eligibility criteria (Supplementary Table 
1) were invited to a health screening session. Informed 
written consent was obtained from all subjects prior to 
recruitment.
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Sample size
The sample size for this study was calculated based on the 
primary outcome measure of change in mean low density 
lipoprotein cholesterol (LDL-C) level. While this paper 
emphasizes anthropometric measurements, the compre-
hensive study also includes an evaluation of plasma lipo-
proteins and other biochemical parameters, which will 
be detailed in a separate publication. The mean LDL-C 
(primary outcome measure) change in the coconut oil 
feeding group was 10 mg/dL while it was − 15 mg/dL in 
the palm oil group in the reference study [23]. Therefore, 
25 mg/dL was the expected difference in LDL-C between 
coconut oil and palm oil feeding groups (P < 0.001) as per 
the reference study [23] and this was considered for sam-
ple size estimation for this trial. According to the statisti-
cal calculation of the sample size to detect a 25 mg/dL in 
serum LDL-C difference between the two feeding periods 
of coconut and palm oil, while maintaining the type one 
error (α) at 0.05 and type 2 error (β) at 0.1 and thereby 
having a power of 90%, the required number of subjects 
in the trial was 32. We assumed a dropout rate of 20% 
and therefore 40 subjects were recruited for this study.

Intervention
The intervention period was structured into two 8-week 
feeding phases. During the first feeding period, partici-
pants received palm oil. Following the feeding period 
for palm oil, there was a 16-week washout period. Par-
ticipants were allowed to use their usual oil during this 
period. After that, coconut oil was used for another 8 
weeks. To assess the daily amount of oil used during food 
preparation, a typical macronutrient profile among Sri 
Lankans was considered [24] and therefore, 19% of daily 
energy was considered from the total fat in the diet, and 
from that 50% was considered as being taken from treat-
ment the oil. Therefore, nearly 10% of total daily energy 
was considered as being from the test oils. Based on the 
participant’s average calorie intake as determined by a 
24-hour dietary recall, the minimal amount or dosage 
of the oil required was calculated. We did not give any 
prescribed diet as we evaluated changes in a ‘real world’ 
situation among free-living individuals. The diets con-
sisted of foods containing palm oil for the main meals 
and snacks during the first interventional period while 
coconut oil was used in the second interventional period. 
Adherence to the intervention plan was checked by using 
food recalls, interviews, and pictures of the oil record-
ing sheet and oil bottle (with remaining oil) at the end of 
each week. Copra coconut oil and palm olein were used 
for the current study. Both coconut and palm oil used in 
the study were taken from a single batch, and the fatty 
acid composition in both oil samples were analysed (Sup-
plementary Table 2).

Outcome assessment
The detailed items that were assessed during each visit 
are outlined in Supplementary Table 3. Details of the 
Socio-demographic details and anthropometric assess-
ment are presented in Supplementary Content 1. A cul-
turally validated food frequency questionnaire (FFQ) 
[25] and the 24 h dietary recalls were applied for dietary 
data and subsequently analysed using open-access Nutri-
Survey 2007 nutrient analysis software (EBISpro, Wills-
taett, Germany) [25]. The validated IPAQ (International 
Physical Activity Questionnaire-long version) was used 
to assess the level of physical activity [26].

Data analysis
The statistical analysis was conducted using SPSS ver-
sion 22 (SPSS Inc., Chicago, IL, USA). Analytical results 
were determined and are presented as mean (± SD), with 
a p-value < 0.05 being considered as statistically signifi-
cant. The change in the means (delta value) of the spe-
cific treatments on weight, BMI, WC, HC, and WHR 
were compared using a paired sample t-test to assess the 
impact of two treatments over the course of the inter-
vention. Data from the IPAQ, FFQ, and 24-hour dietary 
recall during the two different treatments were also com-
pared by paired sample t-test. All statistical analysis was 
as per protocol and included only those volunteers who 
had completed both phases without major protocol devi-
ations and with more than 80% compliance throughout 
the intervention. Therefore, volunteers with any missing 
values for these parameters were removed.

Monitoring the compliance of the oil intake
Subjects were asked to maintain daily records of oil 
volume in an oil record sheets. Oil records also were 
checked using photos weekly. Oil compliance for the 
number of days with treatment oil and the percentage of 
daily energy from test oil were evaluated. Detailed infor-
mation on monitoring the compliance and calculation 
of compliance for the following are presented in Supple-
mentary Content 2. The oil compliance was evaluated by 
two methods;

1) Compliance for the number of days with treatment 
oil and.

2) Compliance with the percentage of daily energy from 
test oil.

The compliance rate of more than 80% for both param-
eters were considered in the final analysis.

Results
Participant enrolment and follow-up details are summa-
rized in Fig. 1. The baseline information of the study par-
ticipants are presented in Table  1. Of the sample 81.1% 
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(n = 30) were married, 62.2% (n = 23) were females, and 
64.9% (n = 24) had tertiary level education, while 43.2% 
(n = 16) stated that they were self-employed. The major-
ity of the population (54.1%, n = 20) were normal weight 
according to Asian BMI cut-off values. The mean (± SD) 
age of the participant were 39 (± 13.1) years, while mean 
weight, height and BMI were 59.5 (± 11.7) kg, 158.2 (± 9.6) 
cm, BMI was 23.8 (± 4.6) kg.m− 2 respectively at baseline. 
Socio-demographic characteristics and family history 

of co-morbidities of the participants are summarised in 
Supplementary Table 4.

Comparison of anthropometric parameters between 
treatments
Table  2 summarizes the data on anthropometric mea-
surements at four time points, namely the beginning 
and end of each oil treatments. There were not signifi-
cant variations in any of the anthropometric parameters 

Fig. 1 Recruitment and flow diagram of the clinical trial with palm oil and coconut oil
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from the initial measurements for both coconut oil and 
palm oil. Body weight, BMI, and other anthropometric 
measurements (WC, HC, and WHR) did not change sig-
nificantly following either oil treatment period. Table  3 
compares and summarizes the outcomes of each treat-
ment oil on anthropometric parameters.

Nutrient intake and physical activity level
Food intake and level of physical activity were measured 
as potential confounding variables to compare them 
between two treatment periods (Table 4 and Table 5).

Mean oil intake and oil compliance
The mean (± SD) percentage of energy intake from oils 
and percentage energy intake from oils with reference to 
the FFQ is presented in Table 6. The oil compliance rate 
(%) of the population was evaluated using oil recordings 
in terms of the number of days of oil consumed and the 
percentage of energy intake from test oil (Table 7).

Discussion
In the present sequential feeding trial, adults from the 
general community were assigned to one of two cooking 
oils each for 8 weeks, interspersed with a 16-week wash-
out phase to compare the effect of the individual oils on 
anthropometric variables. To the best of our knowledge, 
there are no previous human clinical trials comparing the 
effects of palm and coconut oils on changes in anthropo-
metric outcomes in humans. However, a single animal 
study that (male Wistar rats) has also reported that there 
were no statistically significant variations in anthropo-
metric data such as BMI, WC, and fat mass when palm 
and coconut oil were compared [27].

The chemical composition of palm and coconut oil, 
notably the chain length and saturation level of fatty 
acids, is postulated to contribute towards their impact 
on anthropometric parameters [28]. Fatty acids, classi-
fied as SFA, MUFA, and PUFA, exhibit distinct effects on 
cholesterol levels [29]. Further categorization based on 
carbon length divides them into short (C2–C6), medium 
(C8-C12), and long (C14–C24) chain fatty acids [30]. 

Table 1 Baseline characteristics of the study population (n = 37)
Variable Mean (± SD)* Range
Age (years) 39 (± 13.1) 19 − 72
Weight (kg) 59.5 (± 11.7) 37.9–78.0
Height (cm) 158.2 (± 9.6) 138.2–179.9
Body Mass Index (kgm− 2) 23.8 (± 4.6) 16.3–35.8
Waist circumference (cm) 86.6 (± 12.7) 58.8–111.0
Hip circumference (cm) 92.1 (± 8.7) 75.5– 113.0
Waist to hip ratio 0.94 (± 0.09) 0.75–1.11
* Mean (± standard deviation) of 37 participants

Table 2 Impact of coconut oil and palm oil on anthropometric measures
Anthropometric variable Mean (± SD) Mean change

(T2– T1)
Δ %a p valueb

Initial (T1) Final (T2)
Weight (kg) Palm oil (n = 37) 59.55 (± 11.68) 59.34 (± 11.54) -0.21 (± 0.93) -0.35% 0.183

Coconut oil (n = 37) 59.29 (± 11.48) 59.34 (± 11.40) 0.04 (± 1.07) + 0.08% 0.820
p valuec 0.372 0.992 0.331

Body mass index (kgm− 2) Palm oil (n = 37) 23.84 (± 4.59) 23.76 (± 4.56) -0.08 (± 0.38) -0.34% 0.228
Coconut oil (n = 37) 23.76 (± 4.65) 23.78 (± 4.61) 0.02 (± 0.44) + 0.08% 0.828
p valuec 0.538 0.871 0.376

Waist circumference (cm) Palm oil (n = 37) 86.58 (± 12.66) 87.02 (± 12.35) 0.44 (± 3.00) + 0.51% 0.384
Coconut oil (n = 37) 87.51 (± 11.87) 86.95 (± 11.71) -0.57 (± 2.85) -0.64% 0.234
pvaluec 0.171 0.881 0.19

Hip circumference (cm) Palm oil (n = 37) 92.09 (± 8.69) 91.82 (± 8.11) -0.27 (± 2.07) -0.29% 0.437
Coconut oil (n = 37) 93.77 (± 8.56) 93.95 (± 8.39) 0.18 (± 1.64) + 0.19% 0.520
p valuec < 0.001 < 0.001 0.365

Waist to hip ratio Palm oil (n = 37) 0.95 (± 0.09) 0.94 (± 0.08) 0.01 (± 0.04) -1.05% 0.270
Coconut oil (n = 37) 0.93 (± 0.07) 0.92 (± 0.07) -0.01 (± 0.03) -1.07% 0.100
p valuec 0.331 < 0.001 0.07

aΔ % = [(T2 -T1) /T1] x 100 or relative mean change between final and initial data, “-” represent decrease and “+” represents an increase
bp-value is for final vs.initial comparison. Data were analyzed by paired sample t-test and p < 0.05 was considered significant

Table 3 Summary of comparison between treatments
Anthropometric parameters Mean (± SD) difference

(Final - Initial)
p 
value

Palm oil Coconut oil
Weight (kg) -0.21 (± 0.93) 0.04 (± 1.07) 0.331
BMI (kg/m2) -0.08 (± 0.38) 0.02 (± 0.44) 0.376
Waist circumference (cm) 0.44 (± 3.00) -0.57 (± 2.85) 0.19
Hip circumference (cm) -0.27 (± 2.07) 0.18 (± 1.64) 0.365
Waist to hip ratio 0.01 (± 0.04) -0.01 (± 0.03) 0.07
Mean (± SD) differences (n = 37) between final and initial measurements (Delta 
value) of the respective treatment groups (i.e. palm oil and coconut oil) were 
subjected to paired sample t-test (p < 0.05). Abbreviation: SD–standard deviation
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MCFA, with 7–12 carbons, are efficiently absorbed and 
rapidly oxidized in the liver, promoting potential weight 
control [31]. In contrast, LCFAs rely on the carnitine 
shuttle for mitochondrial delivery, resulting in adipose 
tissue absorption [32]. Substituting MCFAs for LCFAs in 

Table 4 Dietary profiles of participants before and after feeding 
the treatment oils during 8 weeks using 24-hour dietary recall
Confounding 
variables

24-hour di-
etary recall

Study population p 
valuebPalm oil 

(n = 37)
Coco-
nut oil 
(n = 37)

Total energy (kcal/
day)

Initial evalua-
tion (T1)a

1628.7 
(± 214.7)

1707.9 
(± 187.7)

0.055

Final evalua-
tion (T2)a

1601.4 
(± 128.9)

1744.3 
(± 295.8)

< 0.001

p valueb (Δ 
%c)

0.414 
(-1.7% )

0.004 
(+ 2.1%)

Carbohydrate (g/day) Initial evalua-
tion (T1)a

282.7 
(± 21.6)

289.1 
(± 16.1)

0.169

Final evalua-
tion (T2)a

280.1 
(± 13.6)

288.4 
(24 ± 0.4)

0.112

p valueb (Δ 
%c)

0.510 
(-0.9%)

0.839 
(-0.2%)

Protein (g/day) Initial evalua-
tion (T1)a

47.1 
(± 10.6)

53.0 
(± 12.4)

0.012

Final evalua-
tion (T2)a

48.2 
(± 12.9)

54.6 
(± 12.3)

0.016

p valueb (Δ 
%c)

0.658 
(+ 2.3%)

0.011 
(+ 3.1%)

Fat (g/day) Initial evalua-
tion (T1)a

33.9 (± 9.4) 37.7 
(± 13.5)

0.124

Final evalua-
tion (T2)a

34.1 (± 5.4) 41.2 
(± 6.1)

< 0.001

p valueb (Δ 
%c)

0.098 
(+ 0.6%)

0.043 
(+ 9.1%)

Dietary fibre (g/day) Initial evalua-
tion (T1)a

14.1 (± 6.2) 15.0 
(± 4.8)

0.335

Final evalua-
tion (T2)a

12.8 (± 6.4) 15.6 
(± 5.1)

0.008

p valueb (Δ 
%c)

0.226 
(-8.9%)

0.099 
(+ 4.2%)

aMean values (± standard deviation) of 37 subjects
bAccording to one-way repeated measures ANOVA (p < 0.05)
cΔ % = [(T2 - T1) /T1] x 100 or relative mean difference between after and before 
the intervention, “-” represent decrease, “+” represents an increase

Table 5 Dietary intake and physical activity level (confounding 
variables) during coconut and palm oil-periods
Confounding variable Mean (± SD)a p 

valuebPalm oil 
(n = 37)

Coco-
nut oil 
(n = 37)

Dietary 
intake*

Total energy (kcal/day) 1603.45 
(± 438.4)

1606.42 
(± 435.3)

0.280

Carbohydrate (g/day) 282.08 
(± 80.0)

283.16 
(± 78.8)

0.103

As a percentage from 
TE (%)

70.1 
(± 5.5)%

69.4 
(± 5.1)%

Protein (g/day) 47.79 
(± 19.2)

48.22 
(± 18.8)

0.173

As a percentage from 
TE (%)

11.3 
(± 3.0)%

11.9 
(± 5.1)%

Fat (g/day) 32.27 
(± 11.9)

32.81 
(± 11.7)

0.160

As a percentage from 
TE (%)

18.4 
(± 4.4)%

18.2 
(± 4.0)%

Dietary fibre (g/day) 16.75 
(± 6.3)

20.79 
(± 7.3)

< 0.001

Physical activity (MET-minutes/week)** 3943.74 
(± 3651.0)

3574.46 
(± 3762.4)

0.082

a Mean (± SD)
bAccording to the paired sample t-test (p < 0.05)

MET minutes/week- Metabolic Equivalent-Minutes per week

*Dietary intake was measured using the Food Frequency Questionnaire (FFQ)

**Physical activity was measured using International Physical Activity 
Questionnaire (IPAQ)

Table 6 Mean energy percentage from test oils compared to 
total energy intake based on 24-hour dietary recall and Food 
Frequency Questionnaire

Mean (± SD), %
24-hour di-
etary recall

FFQ

Palm oil 12.5 (± 2.0) 12.9 (± 4.1)
Coconut oil 12.2 (± 2.5) 13.3 (± 4.0)
p-value 0.550 0.331
Abbreviation: FFQ- food frequency questionnaire; SD- standard deviation

Table 7 Compliance of test oil intake
Mean (± SD), %
Number of 
oil intake 
days as 
(%)a

Energy from 
test oil (%)b

24-hour 
dietary 
recall

FFQ

Palm oil 97.7 (± 2.9) 99.9 
(± 0.1)

95.5 
(± 9.3)

Coconut oil 98.4 (± 2.5) 98.6 
(± 4.0)

96.6 
(± 9.6)

p value 0.079 0.038 0.157
Percentage (%) of mean compliance was subjected to all 37 subjects and p-
value was based on paired sample t-test
aCompliance % (as days consumed of test oil) = [(no. of days with treatment oil– 
no. of days without treatment oil)/ No of days with treatment oil] x 100%
bCompliance % (as energy % from test oil) = [Average daily energy intake from 
test oil (%)* / Minimum percentage of recommended energy from test oil ( or 
10%)] x 100%

*Average percentage of daily energy intake from test oil (%) = [Average daily 
energy intake from test oil (kcal)# /Average total daily energy intake from the 
complete diet (kcal)] x100%
#Average daily energy intake from test oil (kcal) = {Total volume of oil consumed 
for treatment period (mL)/ [(no. of days x number of members consumed per 
day)]} x 0.92 × 9 kcal/g

Abbreviation: FFQ- food frequency questionnaire; SD- standard deviation
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the diet can influence metabolic pathways, inducing sati-
ety and increasing energy expenditure [32].

With regard to chain length, both coconut and palm 
oils are simple and economical sources of MCFAs among 
other plant oils [33]. Various sources attribute coco-
nut oil’s therapeutic effects to its greater concentration 
of MCFAs, which account for 64% of overall fats [34]. 
Coconut oil had the greatest concentration of MCFAs in 
a comparison study of five cooking oils, including sun-
flower, soybean, palm, mustard, and coconut oils [35]. 
In addition, a comprehensive examination of fourteen 
different cooking oils revealed that coconut oil had the 
highest proportion of MCFAs and the lowest amount of 
LCFAs [36]. However, the current study did not show a 
significant beneficial outcome of coconut over palm oil 
on anthropometric measurements.

The dietary profiles of participants, assessed through 
24-hour dietary recalls and FFQs at various time points, 
showed a consistent total energy intake and macronutri-
ent consumption between palm oil and coconut oil feed-
ing periods. This uniformity suggests stable calorie and 
macronutrient intake, minimizing confounding effects 
on anthropometric variables. Physical activity levels, 
assessed via IPAQ, exhibited no significant variation 
during palm and coconut oil-treated periods, ruling out 
confounding influences on anthropometric parameters 
in this study. The mean energy percentage from test oils, 
calculated through 24-hour dietary recall and FFQ, con-
sistently met the recommended dosage of at least 10% of 
total energy. The oil dosage and compliance were similar 
during both treatment periods. Compliance, assessed for 
both energy intake and the number of days consumed, 
exceeded 95% for the study population.

Several strengths of the present study need to be high-
lighted. We observed a high compliance rate to the test 
oils throughout both interventional periods. This was a 
community-based interventional study in a normal free-
living population with both genders, with a reasonable 
age distribution, including both young and old. In con-
trast to previous clinical trials comparing the effect of 
coconut and palm olein oils on cardio-metabolic health 
effects where participants were predominately young 
[37–40], only females [39], and non-matched genders in 
others [37–40]. Several studies have shown that serum 
lipid levels are influenced by age and gender, therefore, in 
such studies, it is important to include a representative 
sample inclusive of both genders with an appropriate age 
distribution [41, 42]. Neither the level of physical activ-
ity nor nutrient consumption significantly differed, mini-
mizing their potential confounding influence on study 
outcomes. The trial, conducted on volunteers from the 
general community, might introduce volunteer bias, but 
this bias is mitigated by the likelihood of better adher-
ence to the trial protocol and investigator advice. This 

paper finds that the consumption of widely used coconut 
oil and palm oil does not significantly affect key anthro-
pometric measurements. However, for a comprehensive 
understanding of cardiovascular health, it is important to 
consider additional data on plasma lipoproteins, which is 
addressed in companion papers from the same study.

Limitations
However, few limitations need to be acknowledged. 
Firstly there is limited data quantifying fat content 
from various sources in Sri Lankan diets, therefore, an 
assumption was made that other fat-containing foods 
contributed 50% of energy from total fat sources. The 
remaining 50% of energy was supplied through the test 
oil, calculated considering 19% of total daily energy from 
fat based on available study [24]. Acknowledging the lack 
of national-level data, this approach provides an approxi-
mate calculation. However, it’s important to note that 
assuming a 50% energy contribution from the test oil may 
not be accurate due to daily variations in individual food 
consumption. Additionally, the Nutri Survey Software 
used for dietary analysis was not validated for dietary fat 
composition, lacking specific details on PUFA, MUFA, 
SFA, and trans fat levels at the time of data analysis, given 
the absence of a validated Sri Lankan food/nutrient anal-
ysis database/tool for accurate interpretation of dietary 
fat composition.

Conclusions
In conclusion, our study aimed to investigate the effects 
of coconut oil compared to palm oil on anthropomet-
ric-related cardiovascular risk factors, including body 
weight, BMI, WC, HC, and WHR. The results revealed 
that neither coconut oil nor palm oil had any significant 
effect on these parameters. Moreover, the observed non-
significant changes in dietary intake and physical activity 
levels provide assurance against potential confounding 
variables influencing study outcomes. These collective 
findings contribute valuable insights and set a foundation 
for future clinical trials exploring the nuanced effects of 
different oils on cardiovascular health-related anthropo-
metric measures.

Abbreviations
SD  Standard deviation
TE  Total energy

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40795-023-00812-y.

Supplementary Material 1

Acknowledgements
We are grateful to the well-wishers for financial support to this study while 
remaining anonymous.

https://doi.org/10.1186/s40795-023-00812-y
https://doi.org/10.1186/s40795-023-00812-y


Page 8 of 9Swarnamali et al. BMC Nutrition            (2024) 10:9 

Author contributions
H.S, P.R, and R.J made substantial contributions to the general concept 
and design the research methodology. H.S involved for data acquisition, 
data analysis and interpretation of the results, discussion, conclusion and 
development critical revision of the article. H.S drafted the manuscript. P.R 
and R.J substantively revised it. All authors have read and approved the final 
version of the manuscript. All authors have agreed both to be personally 
accountable for the author’s own contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work.

Funding
None.

Data Availability
Not applicable. The raw de-identified data may be made available upon 
reasonable request from the corresponding author.

Declarations

Ethics approval and consent to participate
Informed written consent to participate in the study was obtained from 
all participants. Ethics Review Committee, Faculty of Medicine, University 
of Colombo, Sri Lanka (EC/19/046) approved the clinical trial (https://slctr.
lk/trials/slctr-2019-034). The study was conducted in compliance with the 
Declaration of Helsinki and the Good Clinical Practice (GCP) guidelines.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 8 April 2023 / Accepted: 18 December 2023

References
1. Cardoso DA, Moreira ASB, de Oliveira GMM, Raggio Luiz R, Rosa G, A 

COCONUT EXTRA VIRGIN OIL-RICH DIET INCREASES HDL CHOLESTEROL, 
AND DECREASES WAIST CIRCUMFERENCE AND BODY MASS IN CORO-
NARY ARTERY DISEASE PATIENTS. Nutr Hosp [Internet]. 2015 Nov 1 [cited 
2019 Jul 6];32(5):2144–52. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/26545671.

2. Khaw Ktee, Sharp SJ, Finikarides L, Afzal I, Lentjes M, Luben R et al. Ran-
domised trial of coconut oil, olive oil or butter on blood lipids and other 
cardiovascular risk factors in healthy men and women. 2018;1–14.

3. Raeisi-Dehkordi H, Amiri M, Humphries KH, Salehi-Abargouei A. The Effect 
of Canola Oil on Body Weight and Composition: A Systematic Review and 
Meta-Analysis of Randomized Controlled Clinical Trials. Adv Nutr [Internet]. 
2019 May 1 [cited 2022 Oct 2];10(3):419. Available from: /pmc/articles/
PMC6520036/.

4. Muhamad NA, Mustapha N, Baharin MF, Mutalip MHA, Malek MA, Salleh R 
et al. Impact of Palm Oil versus Other Oils on Weight Changes: A Systematic 
Review. Food Nutr Sci [Internet]. 2018 Jul 10 [cited 2022 Oct 2];9(7):915–
36. Available from: http://www.scirp.org/journal/PaperInformation.
aspx?PaperID=86339.

5. Micallef M, Munro I, Phang M, Garg M. Plasma n-3 Polyunsaturated Fatty 
Acids are negatively associated with obesity. Br J Nutr [Internet]. 2009 Nov 
[cited 2022 Oct 2];102(9):1370–4. Available from: https://pubmed.ncbi.nlm.
nih.gov/19454127/.

6. Krebs JD, Browning LM, McLean NK, Rothwell JL, Mishra GD, Moore CS 
et al. Additive benefits of long-chain n-3 polyunsaturated fatty acids and 
weight-loss in the management of cardiovascular disease risk in overweight 
hyperinsulinaemic women. Int J Obes (Lond) [Internet]. 2006 Oct 14 [cited 
2022 Oct 2];30(10):1535–44. Available from: https://pubmed.ncbi.nlm.nih.
gov/16552404/.

7. Scaglioni S, Verduci E, Salvioni M, Bruzzese MG, Radaelli G, Zetterström R et 
al. Plasma long-chain fatty acids and the degree of obesity in Italian children. 
Acta Paediatr [Internet]. 2006 Aug 1 [cited 2022 Oct 2];95(8):964–9. Available 
from: https://pubmed.ncbi.nlm.nih.gov/16882570/.

8. Couet C, Delarue J, Ritz P, Antoine JM, Lamisse F. Effect of dietary fish oil 
on body fat mass and basal fat oxidation in healthy adults. Int J Obes Relat 
Metab Disord [Internet]. 1997 [cited 2022 Oct 2];21(8):637–43. Available from: 
https://pubmed.ncbi.nlm.nih.gov/15481762/.

9. Parra D, Ramel A, Bandarra N, Kiely M, Martínez JA, Thorsdottir I. A diet rich in 
long chain omega-3 fatty acids modulates satiety in overweight and obese 
volunteers during weight loss. Appetite [Internet]. 2008 Nov [cited 2022 Oct 
2];51(3):676–80. Available from: https://pubmed.ncbi.nlm.nih.gov/18602429/.

10. Soriguer F, Rojo-Martínez G, De Fonseca FR, García-Escobar E, Fuentes EG, 
Olveira G. Obesity and the metabolic syndrome in Mediterranean countries: 
A hypothesis related to olive oil. Mol Nutr Food Res [Internet]. 2007 Oct 1 
[cited 2022 Oct 2];51(10):1260–7. Available from: https://onlinelibrary.wiley.
com/doi/full/https://doi.org/10.1002/mnfr.200700021.

11. Koushki M, Nahidi M, Cheraghali F. Physico-chemical properties, fatty acid 
profile and nutrition in palm oil. Arch Adv Biosci [Internet]. 2015 Aug 24 [cited 
2022 Oct 3];6(3):117–34. Available from: https://journals.sbmu.ac.ir/aab/
article/view/9772.

12. Chong YH, Ng TKW. Effects of palm oil on cardiovascular risk. Med J Malaysia. 
1991;46(1).

13. O’Connor CJ, Lal SND, Bulley C. Handbook of Australasian edible oils 
[Internet]. Oils and Fats Specialist Group of NZIC; 2007 [cited 2019 
Apr 20]. Available from: https://www.oilsfats.org.nz/bookreviews/
review-handbook-of-australasian-edible-oils/.

14. da Silva Lima R, Block JM. Coconut oil: what do we really know about it so far? 
Food Qual Saf [Internet]. 2019 Jun 10 [cited 2022 Apr 16];3(2):61–72. Available 
from: https://academic.oup.com/fqs/article/3/2/61/5475954.

15. Orsavova J, Misurcova L, Vavra Ambrozova J, Vicha R, Mlcek J. Fatty Acids 
Composition of Vegetable Oils and Its Contribution to Dietary Energy Intake 
and Dependence of Cardiovascular Mortality on Dietary Intake of Fatty Acids. 
Int J Mol Sci [Internet]. 2015 Jun 5 [cited 2022 Apr 16];16(6):12871. Available 
from: /pmc/articles/PMC4490476/.

16. McCarty MF, DiNicolantonio JJ. Lauric acid-rich medium-chain triglycer-
ides can substitute for other oils in cooking applications and may have 
limited pathogenicity. Open Hear [Internet]. 2016 Jul 1 [cited 2022 Apr 
17];3(2):e000467. Available from: https://openheart.bmj.com/content/3/2/
e000467.

17. Denke MA, Grundy SM. Comparison of effects of lauric acid and palmitic 
acid on plasma lipids and lipoproteins. Am J Clin Nutr [Internet]. 1992 [cited 
2022 Apr 17];56(5):895–8. Available from: https://pubmed.ncbi.nlm.nih.
gov/1415008/.

18. Alexandrou E, Herzberg GR, White MD. High-level medium-chain triglyceride 
feeding and energy expenditure in normal-weight women. Can J Physiol 
Pharmacol [Internet]. 2007 May [cited 2022 Apr 16];85(5):507–13. Available 
from: https://pubmed.ncbi.nlm.nih.gov/17632585/.

19. Swarnamali H, Ranasinghe P, Hills AP, Jayawardena R. Coconut oil consump-
tion and bodyweight reduction: a systematic review and meta-analysis. 
Minerva Endocrinol. 2021.

20. Chong Y, Ng T. Effects of palm oil on cardiovascular risk - PubMed. Med J 
Malaysia [Internet]. 1991 [cited 2022 Oct 3];46:41–50. Available from: https://
pubmed.ncbi.nlm.nih.gov/1836037/.

21. Swarnamali H, Ranasinghe P, Jayawardena R. Impact of coconut oil versus 
palm oil on obesity-related outcomes: A sequential feeding clinical trial. Obes 
Rev [Internet]. 2022 Oct 25 [cited 2023 Jun 3];23(S2):e13503. Available from: 
https://onlinelibrary.wiley.com/doi/full/https://doi.org/10.1111/obr.13503.

22. Swarnamali H, Ranasinghe P, Jayawardena R. Impact of coconut and palm oils 
on cardio-metabolic risk factors: study protocol for a human study. Ceylon 
J Med Sci [Internet]. 2020 Dec 28 [cited 2022 Apr 6];57(1):19. Available from: 
http://cjms.sljol.info/articles/https://doi.org/10.4038/cjms.v57i1.4969/.

23. Ng TKW, Hassan K, Lim JB, Lye MS, Ishak R. Nonhypercholesterolemic effects 
of a palm-oil diet in Malaysian volunteers. Am J Clin Nutr. 1991;53(4 SUPPL.).

24. Jayawardena R, Thennakoon S, Byrne N, Soares M, Katulanda P, Hills A. Energy 
and nutrient intakes among Sri Lankan adults. Int Arch Med. 2014;7(1):1–11.

25. Jayawardena R, Swaminathan S, Byrne NM, Soares MJ, Katulanda P, Hills AP. 
Development of a food frequency questionnaire for Sri Lankan adults. Nutr J 
[Internet]. 2012 Aug 31 [cited 2020 Mar 2];11:63. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/22937734.

26. IPAQ. Guidelines for Data Processing and Analysis of the International Physical 
Activity Questionnaire (IPAQ)-Veraion 2.0 April 2004. 2004 [cited 2021 Sep 7]; 
Available from: www.ipaq.ki.se.

27. Widjaja EE, Nugraha GI, Sudigdoadi S. The Influence of Coconut Oil and Palm 
Oil on Body Mass Index, Abdominal Circumference, and Fat Mass of Wistar 
Male Rats. al eJKI. 2018;6(3).

https://slctr.lk/trials/slctr-2019-034
https://slctr.lk/trials/slctr-2019-034
http://www.ncbi.nlm.nih.gov/pubmed/26545671
http://www.ncbi.nlm.nih.gov/pubmed/26545671
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=86339
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=86339
https://pubmed.ncbi.nlm.nih.gov/19454127/
https://pubmed.ncbi.nlm.nih.gov/19454127/
https://pubmed.ncbi.nlm.nih.gov/16552404/
https://pubmed.ncbi.nlm.nih.gov/16552404/
https://pubmed.ncbi.nlm.nih.gov/16882570/
https://pubmed.ncbi.nlm.nih.gov/15481762/
https://pubmed.ncbi.nlm.nih.gov/18602429/
https://onlinelibrary.wiley.com/doi/full/
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1002/mnfr.200700021
https://journals.sbmu.ac.ir/aab/article/view/9772
https://journals.sbmu.ac.ir/aab/article/view/9772
https://www.oilsfats.org.nz/bookreviews/review-handbook-of-australasian-edible-oils/
https://www.oilsfats.org.nz/bookreviews/review-handbook-of-australasian-edible-oils/
https://academic.oup.com/fqs/article/3/2/61/5475954
https://openheart.bmj.com/content/3/2/e000467
https://openheart.bmj.com/content/3/2/e000467
https://pubmed.ncbi.nlm.nih.gov/1415008/
https://pubmed.ncbi.nlm.nih.gov/1415008/
https://pubmed.ncbi.nlm.nih.gov/17632585/
https://pubmed.ncbi.nlm.nih.gov/1836037/
https://pubmed.ncbi.nlm.nih.gov/1836037/
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1111/obr.13503
http://cjms.sljol.info/articles/
https://doi.org/10.4038/cjms.v57i1.4969/
http://www.ncbi.nlm.nih.gov/pubmed/22937734
http://www.ncbi.nlm.nih.gov/pubmed/22937734


Page 9 of 9Swarnamali et al. BMC Nutrition            (2024) 10:9 

28. Boateng L, Ansong R, Owusu WB, Steiner-Asiedu M. Coconut oil and palm 
oil’s role in nutrition, health and national development: A review. Ghana Med 
J [Internet]. 2016 Sep 1 [cited 2022 Apr 17];50(3):189. Available from: /pmc/
articles/PMC5044790/.

29. Chowdhury K, Banu L, Khan S, Latif A. Studies on the fatty acid composition 
of Edible Oil. Bangladesh J Sci Ind Res. 1970;42(3):311–6.

30. Schönfeld P, Wojtczak L. Short- and medium-chain fatty acids in energy 
metabolism: the cellular perspective. J Lipid Res [Internet]. 2016 Jun 1 [cited 
2022 Apr 17];57(6):943–54. Available from: https://pubmed.ncbi.nlm.nih.
gov/27080715/.

31. Papamandjaris AA, Macdougall DE, Jones PJH. Medium chain fatty acid 
metabolism and energy expenditure: obesity treatment implications. Life Sci 
[Internet]. 1998 Feb 27 [cited 2022 Apr 17];62(14):1203–15. Available from: 
https://pubmed.ncbi.nlm.nih.gov/9570335/.

32. St-Onge MP, Jones PJH. Physiological effects of medium-chain triglycerides: 
potential agents in the prevention of obesity. J Nutr [Internet]. 2002 [cited 
2022 Apr 17];132(3):329–32. Available from: https://pubmed.ncbi.nlm.nih.
gov/11880549/.

33. Boemeke L, Marcadenti A, Busnello FM, Gottschall CBA, Boemeke L, Marca-
denti A et al. Effects of Coconut Oil on Human Health. Open J Endocr Metab 
Dis [Internet]. 2015 Jul 27 [cited 2022 Apr 17];5(7):84–7. Available from: http://
www.scirp.org/Html/3-1980173_58405.htm.

34. Wang J, Wang X, Li J, Chen Y, Yang W, Zhang L. Effects of Dietary Coconut Oil 
as a Medium-chain Fatty Acid Source on Performance, Carcass Composition 
and Serum Lipids in Male Broilers. Asian-Australasian J Anim Sci [Internet]. 
2015 Feb 1 [cited 2022 Apr 17];28(2):223–30. Available from: https://pubmed.
ncbi.nlm.nih.gov/25557818/.

35. Boateng L, Ansong R, Owusu WB, Steiner-Asiedu M. Coconut oil and palm 
oil’s role in nutrition, health and national development: A review. Ghana Med 
J [Internet]. 2016 Sep 1 [cited 2021 Dec 9];50(3):189. Available from: /pmc/
articles/PMC5044790/.

36. Orsavova J, Misurcova L, Vavra Ambrozova J, Vicha R, Mlcek J. Fatty Acids 
Composition of Vegetable Oils and Its Contribution to Dietary Energy Intake 

and Dependence of Cardiovascular Mortality on Dietary Intake of Fatty Acids. 
Int J Mol Sci [Internet]. 2015 Jun 5 [cited 2022 Apr 17];16(6):12871–90. Avail-
able from: https://pubmed.ncbi.nlm.nih.gov/26057750/.

37. Ng TK, Hayes KC, DeWitt GF, Jegathesan M, Satgunasingam N, Ong AS et al. 
Dietary palmitic and oleic acids exert similar effects on serum cholesterol 
and lipoprotein profiles in normocholesterolemic men and women. J Am 
Coll Nutr [Internet]. 1992 Aug [cited 2019 Jul 6];11(4):383–90. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/1506599.

38. Ng TK, Chong YH. Effects of palm oil on cardiovascular risk. Med J Malaysia. 
1991;46(1):41–50.

39. Heber D, Ashley JM, Solares ME, Wang HJ, Alfin-Slater RB. The effects of a 
palm-oil enriched diet on plasma lipids and lipoproteins in healthy young 
men. Nutr Res [Internet]. 1992 Jan [cited 2019 Feb 2];12:S53–9. Available 
from: https://linkinghub.elsevier.com/retrieve/pii/S0271531705804506.

40. Voon PT, Ng TKW, Lee VKM, Nesaretnam K. Diets high in palmitic acid 
(16:0), lauric and myristic acids (12:0 + 14:0), or oleic acid (18:1) do not alter 
postprandial or fasting plasma homocysteine and inflammatory markers 
in healthy Malaysian adults. Am J Clin Nutr [Internet]. 2011 Dec 1 [cited 
2019 Jul 6];94(6):1451–7. Available from: https://academic.oup.com/ajcn/
article/94/6/1451/4598176.

41. Russo G, Pintaudi B, Giorda C, Lucisano G, Nicolucci A, Cristofaro MR et al. 
Age- and gender-related differences in LDL-cholesterol management in 
outpatients with type 2 Diabetes Mellitus. Int J Endocrinol. 2015;2015.

42. Heitmann BL. The effects of gender and age on associations between blood 
lipid levels and obesity in Danish men and women aged 35–65 years. J Clin 
Epidemiol. 1992;45(7):693–702.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://pubmed.ncbi.nlm.nih.gov/27080715/
https://pubmed.ncbi.nlm.nih.gov/27080715/
https://pubmed.ncbi.nlm.nih.gov/9570335/
https://pubmed.ncbi.nlm.nih.gov/11880549/
https://pubmed.ncbi.nlm.nih.gov/11880549/
http://www.scirp.org/Html/3-1980173_58405.htm
http://www.scirp.org/Html/3-1980173_58405.htm
https://pubmed.ncbi.nlm.nih.gov/25557818/
https://pubmed.ncbi.nlm.nih.gov/25557818/
https://pubmed.ncbi.nlm.nih.gov/26057750/
http://www.ncbi.nlm.nih.gov/pubmed/1506599
https://linkinghub.elsevier.com/retrieve/pii/S0271531705804506
https://academic.oup.com/ajcn/article/94/6/1451/4598176
https://academic.oup.com/ajcn/article/94/6/1451/4598176

	The effect of coconut oil and palm oil on anthropometric parameters: a clinical trial
	Abstract
	Introduction
	Methodology
	Study setting and participants
	Sample size
	Intervention


	Outcome assessment
	Data analysis
	Monitoring the compliance of the oil intake

	Results
	Comparison of anthropometric parameters between treatments
	Nutrient intake and physical activity level
	Mean oil intake and oil compliance

	Discussion
	Limitations

	Conclusions
	References


