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Is There a Window of Opportunity to Treat Early Onset Obesity 
with Omega-3-Fatty Acids?

Abstract

Early onset obesity has a negative impact on later life 
obesity and an enhanced cardiovascular risk. After showing 
a significant beneficial effect of omega 3-fatty supplementa-
tion in 38 children with an age >6 years on elevated heart 
rate in obese children without an improvement of the body 
mass index in later childhood in a recent publication, we now 
include the data of 6 children with an age <6 years who re-
ceived 50 mg/kg Eicosapentaenoic acid (EPA) and Docosa-
hexaenoic acid (DHA) as a suspension per day. 

Results: The data confirm the effect of omega-3-fatty 
acid supplementation on 24-hours heart rate (97.0±14.9 to 
91.3±13.5 bpm; p=0.0082) with an additional beneficial ef-
fect on the Body mass index SDS (from 2.7±0.8 to 2.5±0.6; 
p=0.0354) that depends on the 6 children with an age <6 
years, as illustrated in a two case reports, including one boy 
with biallelic leptin receptor deficiency. 

Conclusion: With respect to the growing number of 
obese children and the impact of obesity on mortality in the 
COVID-19 pandemic, the possibility to improve this urgent 
problem with a low cost and low risk intervention with ome-
ga-3-fatty acid supplementation in children with early onset 
obesity should be proofed in a prospective randomized trial.
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Introduction

The prevalence of childhood obesity remains very high, and 
despite intensive efforts to stop this pandemic, the therapy re-
sults are disappointing. Recent observational studies indicate 
that the most rapid weight gain occurred between 2 and 6 years 
of age and persist or often increase until adolescence [1] and 
adulthood. We further have to realize that mortality in the COV-
ID-19 pandemic was related to obesity [2] and the pandemic 
have a further negative impact on children’s weight gain [3].

Mortality in obese children is related to the metabolic syn-
drome with cardiovascular endpoints starting in the late twen-
ties in life [4]. Primary prophylaxis in early childhood would be 
a successful strategy to prevent obesity and its detrimental con-
sequences in later life.

The increase in resting heart rate and mean 24-hours mean 
heart rate is one of the first indicators of the ongoing cardiovas-
cular risks in adolescents as shown in an observational study 
from Sweden [5]. We proof that increasing mean heart rates 
and the so-called inappropriate sinus tachycardia often occur 
in obese children and can be improved with omega-3-fatty sup-
plementation [6]. This significant therapeutic effect of ome-
ga-3-fatty supplementation is more pronounced in children 
compared to a metanalysis in adults [7] and depends on the 
baseline heart rate: The higher the baseline heart rate prior to 
supplementation the higher the heart rate lowering effect of 
omega-3-fatty acid supplementation [8]. This effect on an im-
portant cardiovascular risk factor is highly significant but we 
found no beneficial effect on the elevated body mass index on 
average in our first cohort [9].
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We recently start omega-3-fatty acid supplementation in 
early onset obesity, if the infants or toddlers have elevated 
heart rate and/or blood pressure. Our current analysis in 44 
children with an age between 9 month and 18 years indicate an 
impressive beneficial effect of omega-3-fatty acid supplementa-
tion on the body mass index in early childhood. 

Patients: The current study included 44 European children 
and adolescents with a BMI above the 95th percentile and an av-
erage age of 11.0 years (patient characteristics are summarized 
in Table 1). All patients were referred to the pediatric outpatient 
clinic of the Caritas Hospital Bad Mergentheim or my private 
praxis in Forchtenberg for further diagnostics and therapy for 
obesity. All study participants and their parents or guardians 
provided informed consent. 

Design: Obese children and adolescents were screened for 
autonomic dysfunction by 24-h Holter ECG analysis. In addition 
to implementing diet and lifestyle changes, we recommended 
that our patients should use omega-3 fatty acid supplements. 
Patients usually purchased different products based upon 1-2 
g fish oil per day from a retail store. The following dose recom-
mendations were given: Children up to an age of 8 years should 
receive at least 50 mg/kg Eicosapentaenoic acid (EPA) and Do-
cosahexaenoic acid (DHA) as a suspension per day. Children 
who were able to swallow capsules should receive at least 800 
mg EPA and DHA per day. We performed a second analysis after 
145±113 days omega-3-fatty acid supplementation. 

24-hour ECG: To record ECG results, we used a two-channel 
Holter monitor (Pathfinder; Spacelabs Healthcare GmbH, Nürn-
berg, Germany). Children and adolescents were not placed on 
bed rest; instead, they followed their usual daily routines. The 
Holter ECG recordings were analysed as average values of all 
data collected during 24 h. For the current analysis we only use 
the 24-hours mean heart rates, if analysis of heart rate variabil-
ity is separately published four years ago [9]. 

Statistical analysis: We used SPSS version 23.0 for all sta-
tistical analyses. All results were reported as mean ± standard 
deviation (SD) and standard error of mean (SEM). Parametric 

statistics were used for all comparisons because most variables 
were normally distributed. Patients were compared before and 
after omega-3 fatty acid supplementation using a paired sam-
ples t-test for equality of means. A p-value<0.05 was considered 
statistically significant.

Results

Our data, displayed in Table 1, confirm the highly signifi-
cant effect of omega-3-fatty supplementation on elevated 
heart rates in obese children from 97.0±14.9 to 91.3±13.5 bpm 
(p=0.0082). By including young children with early obesity, the 
body mass index slightly decreases from 29.4±5.0 to 28.9±5.4 
kg/m2 and the BMI-SDS significantly decrease from 2.7±0.8 to 
2.5±0.6 (p=0.0354) (Figure 1). This effect most of all depends on 
the young children with an age <6 years (Figure 2). 

Table 1: Patient data at Baseline and after 145 days on average Omega-3-Fatty Acid Supplementation.

Baseline Omega-3-Fatty Acid Supplementation P-Value

N=44 Mean SD Mean SD

Age [Years] 11.0 4.7 11.3 4.6 ns

Duration [days] 145.3 112,6

Height [cm] 148 30 150 28 ns

Height Percentile [%] 64.7 30.0 66.7 30.6 ns

Height SDS 0.83 2.12 0.66 1.27 ns

Weight [kg] 69.2 30.2 70.1 29.4 ns

Weight Percentile [%] 97.2 5.0 96.7 6.0 ns

Body Mass Index [kg/m2] 29.4 5.0 28.9 5.4 ns

Body Mass Index Percentile [%] 98.7 1.5 98.2 4.0 ns

Body Mass Index SDS 2.7 0.8 2.5 0.6 0.0354

Sys. BP [mmHg] 126 15 126 10 ns

Diast. BP [mmHg] 69 11 67 11 ns

Heart Rate [bpm] 97 15 91 13 0.0082

Sys./Diast. BP: Systolic and Diastolic Blood Pressure.

Figure 1: Body Mass Index SDS of obese children > <6 years after 
Omega-3-Fatty Acid Supplementation.
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Figure 2: Change of the Body Mass Index SDS of obese children af-
ter Omega-3-Fatty Acid Supplementation with respect to the age.
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Case reports

Case 1: The 10-month-old girl was presented from her par-
ents after she had gained weight up to 17 kg after starting to 
feed complementary foods (Figure 3). Laboratory shows elevat-
ed IGF-1 (156 μg/l) and IGF-BP-3 (5.14 mg/l) values. The lep-
tin value is in the normal range (21 μg/l). A hypophysis tumour 
was excluded by cranial MRI. The blood pressure was elevated 
and we start 50 mg/kg omega-3-fatty acid supplementation 
(MensSana Omega-3 liquid™, Forchtenberg, Germany). Within 
the following 12 month, the girl had no further weight gain and 
while growing on the 97% percentile the body mass index de-
creases from 27.6 to 20.7 kg/m2. The IGF-1(83 μg/l) and IGF BP3 
(2.2 mg/l) values decrease in the normal range. 

 
 
 
Figure 3: Body Mass Index of a girl with severe early obesity treated 
with Omega-3-Fatty acids since the age of 10 month.

Case 2: The 12-month-old boy was presented from his par-
ents after he had gained weight up to 19 kg (Figure 4). A hypo-
physis tumour was excluded by cranial MRI. Genetic diagnostics 
at the university hospital Ulm shows biallelic leptin receptor 
deficiency (E66.85, OMIM 601007). The blood pressure was el-
evated and we start 50 mg/kg omega-3-fatty acid supplemen-
tation (MensSana Omega-3 liquid™, Forchtenberg, Germany). 
Within the following 4 years the body mass index decreases 
from 27.7 to 23.7 kg/m2 and the heart rate and blood pressure 
normalize.

Discussion

Our data clearly demonstrate again a significant effect of 
omega-3-fatty acid supplementation on the elevated heart 
rates (97,0±15.0 to 91,3±13,5bpm, p=0.0082) in obese children 
as recently published [9]. By including children with early on-
set obesity, we further demonstrate a significant effect on the 
SDS Score of the body mass index (2,69±0,82 to 2,48±0,58, 
p=0.0354) in contrast to our first cohort of older children. This 
effect most of all depends on the 6 youngest children between 
9 month and 5 years (Figure 1+2). We further demonstrate 
this effect in a 10-month-old girl with a bodyweight of 17 kg 
and a body mass index of 27.6 kg/m2, 5.82 SDS over the 50% 
percentile (Case 1). After omega-3-fatty acid supplementation 
the highly elevated bodyweight show a weight arrest for one 
year and the body mass index decrease from 27.6 to 20.7 kg/
m2 without no further therapeutic intervention. During omega-
3-fatty supplementation the elevated IGF-1 level decrease from 
156 μg/l to 83 μg/l within 3 months.

Case 2, as illustrated in Figure 4, shows the body mass indi-
ces up to 7 years of age of a boy with severe early obesity due 
to monogenetic obesity of cause a leptin receptor deficiency 
treated with Omega-3-Fatty acids since the age of 3 years. The 
body mass index decreases from 27.7 to 23.7 kg/m2 clearly be-
low the published early childhood body mass index trajectories 
for this monogenetic obesity [10].

Despite many publications, omega-3-fatty acid supplementa-
tion for cardiovascular risk prophylaxis is still under discussion. 
Current research focussed on in part well done prospective 
randomized trials but patient selection, risk stratification and 
omega-3-fatty acid dosages have probably a high impact on the 
different results. However, the concept of omega-3-fatty acid 
supplementation starts 50 years ago with the observation of 
two Danish researchers of the low cardiovascular risk of Green-
landic West-coast Eskimos [11]. We have to realize that Eskimos 
have high omega-3-fatty acid intake in their whole life beginning 
in utero and during breastfeeding and not only after the first 
myocardial infarction like in many current studies. A recent pub-
lished study shows that the concentration of Omega-3-fatty ac-
ids in human breast milk is related to their habitual but not cur-
rent intake [12] and depends on maternal pre-pregnancy body 
mass index [13]. However, maternal omega-3-fatty acid supple-
mentation improve the DHA and EPA levels in their milk [14]. 
Pregnant women in Germany had a mean Omega-3 Index below 
the target range suggested for cardiovascular disease of 8-11%, 
with large interindividual variation [15,16]. All this is well known 
and omega-3-fatty acid supplementation in pregnancy have a 
proven benefit for example to improve neurodevelopmental 
outcome and allergy prevention but it is not generally recom-
mended and covered by the health insurances. Introduction of 
complementary food usually leads to decreasing intakes of long-
chain n-3 polyunsaturated fatty acids, compared to full breast-
feeding [17] and may probably explain the beginning of the ex-

Figure 4: Body Mass Index of a boy with severe early obesity due to 
monogenetic obesity of cause a leptin receptor deficiency treated 
with Omega-3-Fatty acids since the age of 3 years (blue crosses) 
compared to the published Early childhood BMI trajectories (grey 
area) [10] and healthy controls.
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cessive weight gain in our case report with an age of 6 month. 
There is evidence of wide variation in per capita dietary intake 
for both DHA food sources, with low intakes of meat and seafood 
products being highly prevalent in most low-income countries. 

As shown in case 2, omega-3-fatty acid supplementation 
seems to be beneficial in a 3 years old boy with severe early 
obesity due to monogenetic obesity of cause a leptin receptor 
deficiency. Payahoo L et al. proof the effect of omega-3-poly-
unsaturated fatty acid supplementation on serum leptin levels, 
appetite sensations, and intake of energy and macronutrients in 
obese adults in a randomized clinical trial [18]. The mean caloric 
and macronutrient intakes were decreased significantly in the 
intervention group but BMI decreased and serum leptin levels 
increased non significantly. 

Robertson RC et al. used a transgenic mouse model and found 
that maternal omega-3 fatty acids regulate offspring obesity 
through persistent modulation of gut microbiota [19]. In accord-
ance, Omega-3 fatty acids prevent early-life antibiotic exposure-
induced gut microbiota dysbiosis and later-life obesity [20]. 

With respect to the growing number of obese children and 
the impact of obesity on mortality in the COVID-19 pandemic, 
the possibility to improve this urgent problem with a low cost 
and low risk intervention with omega-3-fatty acid supplementa-
tion in children with early onset obesity should be proofed in 
more children.
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