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Abstract:

Background: a role for dietary omega-3 fatty acids in reducing systolic and diastolic
blood pressure, which might be more or less among diabetes type 2.

Aim: To determine the effect of omega-3 supplementation on blood pressure in
patients with type 2diabetes.

Method: A single-blind, controlled clinical trial on patients admitted to Nasiriya
Diabetes Center was involved randomly to 2 groups receiving either 2 g/day omega-3
and the comparator group received the same consultations exactly as the intervention
group but provided anon-specific intervention. Our study period was 6 weeks.
Participants were asked to follow the same lifestyle programs (physical activity, diet,
and routine medicine) during an intervention, at the beginning and last of the study
blood pressure were measured out and compared.

Results: Out of 60 participants 56 completed the study and 4 patients were excluded.
Age, body mass index, SBP, DBP, and duration of diabetes at the beginning of the
study in both groups. No significant difference was observed in baseline variables.
43% of the intervention group and 36% among the comparator group were diagnosed
with hypertension. systolic and diastolic blood pressure in both groups was not
statistically significant before and after the intervention.

Recommendation:

Consumption of 2 g/day omega-3supplement for 6 weeks has no significant effect on
systolic and diastolic blood pressure in diabetes mellitus type2.
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Introduction:
Type 2 diabetes mellitus (DM) is one
of the most progressive metabolic
disorder in which prevalence has been
interestingly rising all over the world.
As a result of this trend, the number of
people affected is expected to double
in the next decade due to an increase in
the aging population, thereby adding to
the already existing burden for
healthcare facilities, especially in

poorly developed countries(1).

Hypertension is present in more than
50% of patients with diabetes mellitus
(DM) and contributes significantly to
both micro and macrovascular disease
in DM (2, 3, 4). Indeed, the risk for
cardiovascular disease (CVD) is four-
time higher in patients with both DM
and hypertension as compared to the
normotensive non-diabetic controls (4,

5).

Previous study reveals that diet and
lifestyle  modifications, including
physical activity, sodium reduction,
and fish oil supplementation, can
decrease blood pressure (BP), promote
antihypertensive drug efficacy, and
decrease cardiovascular disease (CVD)
risk(6). Studies also suggest that
omega-3 fatty acids enhance the
production of nitric oxide from the
endothelial cells (7, 8) .and improve
endothelial function (9). Previous
investigations have revealed that
patients with essential hypertension
have impaired nitric oxide-mediated
vasodilation in the coronary arteries

(10).

Long-chain omega-3 polyunsaturated
fatty acids obtained in the diet from
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fatty fish and fish oils are
cardioprotective nutrients with many

beneficial features including anti-
inflammatory, anti-thrombotic, anti-
arrhythmic,  anti-hypertensive, and
antihyperlipidemic (12). Potent

evidence suggests the beneficial effect
of dietary omega-3 fatty acids in
lowering systolic and diastolic blood
pressure (12, 13).

The dose range of 2-4 grams/day of
omega 3 has reduced both systolic and
diastolic blood pressure by 4 and 2
mmHg, respectively as clinical trials
for blood pressure reducing, with
omega-3 fatty acid (14). Some other
studies measured the effect of dietary
omega-3 intake on blood pressure (15,
16, 17).

The study aimed to investigate the role
of omega-3 polyunsaturated fatty acid
supplements on blood pressure in
patients with DM-2.

Materials and Methods:
A total number of 60 DM-2 patients
admitted to Nasiriya Diabetes Center
were involve randomly in 2 groups as a
single-blind, controlled clinical trial,
receiving 2 g/day omega-3soft gels
(240 mg of DHA, 360 mg EPA, 6mg
vitamin E) and the comparator group
received the same consultations
exactly as the intervention group but
provided anon-specific intervention.
Exclusion criteria included age > 60
years old, diagnosed DM-2 more than
four years and less than one year, those
with insulin therapy, or with kidney,
liver, thyroid, or bleeding tendency
disorders, and malignancies, in
addition to not on omega-3
supplementation recently and those
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with hypertension more or equal to 4
years.

Although according to the prior
studies, omega-3 supplement dosage
was between 200 mg/day to 6 g/day
(18). Considering the effective dosage,
we intended 2 g/day in this study.
The time requires for the chemical
effects of omega-3 supplementation is
about 4 to 12 weeks (19). So our
intervention period was 6 weeks.
Participants were asked to follow the
same lifestyle programs (physical
activity, diet, and routine medicine)
during an intervention.

Measurements:

Information about
demographic characteristics,
geographic location, duration of
disease, type, and the dose of drugs
was completed. The weight was
measured, by using a digital scale with
an accuracy of 200 g and the less
clothes possible and height by the
stadiometer with an accuracy of 0.5 cm
was measured barefoot. Calories and
supplement intake and
participants' dietary habits changes
were estimated at the first and end of a
study by 24-hours dietary recall

General
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questionnaire. All patients consumed
less than 2 servings of fish per day.
At baseline and the last of 6 weeks, the
blood pressure was measure out by a
mercury sphygmomanometer in the
right arm sitting position and after 5
minutes of rest. High blood pressure is

defined as SBP>140mmHg
or DBP>90 mmHg or taking
antihypertensive  medication  (20).

Those who consumed less than 80% of
the capsules or changed their
medications were excluded.
Assessment of the rate of patients'
compliance with the intake of capsules
was performed by determining the
number of capsules left at the end of
the study.

Ethical Considerations:

Entering and leaving the study was
completely voluntary and oral consent
was obtained. All experiments were
performed free of charge.

Statistical Analysis:
The variables of the two groups were
analyzed by using SPSS software v.26.
The Student t-test was used to compare
the variables between the groups. P-
value <0.05 was considered to be
statistically significant.

—t



Thi-Qar Medical Journal (TQMJ):Vol.(20),No.(2),2020

Web Site: https://fmed.utq.edu.ig Email:utjmed@utqg.edu.iq
ISSN (Print):1992-9218, ISSN (Online):1992-9218
DOI:

Total patients with diagnosed type 2diabetes

(n=60)
!
Random Allocation
Intervention group comparator group
(n=30) (n=30)

! !
Excluded (n=2) Excluded (n=2)
did not return infected with
COVID-19

! !

Analyzed Analyzed
(n=28) (n=28)

Framework: Study Flowchart, the process of screening of selected patients
Results:

An identical number of intervention and comparator (28 for each group) had been
chosen by convenience sampling procedure, they were well crossly matched
regarding age and gender distribution, with no significant difference between different
gender and residence and employment history among intervention and comparator
group, as shown in table 1.
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Table 1: Distribution according to the demography of the studied population

n r

% 45.5% 54.5% | 100.0
%

% 52.9% 47.1% | 100.0
%

100.0%
-

100.0%

Employment history:

% 50.0% 50.0% & 100.0%
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There was no significant statistical difference between intervention and comparator
group regarding the marital status, where P value < 0.05. as shown in figure 1.

comparator

intervention

48.80% 50.00% . 53.80%

51.20% 50.00% 46.20%

percent . percent . percent

married single other

Pearson Chi-Square=0.101, p value= 0.951
Figure 1: Distribution according to marital status

The majority of intervention and comparator groups were with low income
followed by intermediate and high per capita monthly income, and also there were
no significant statistical differences between interventive and comparator group.

18 18
18 - 3 intervention
16 -+ - comparator
14
12
10 8
g - 7
6 -

0 40.00%

4 - 50.00% >3.30% , 3
2 - 50.00% 46.70% 60.00%
0

No. | percent No. | percent No. | percent

<250000ID 250-500000ID >500000ID

. Pearson Chi-Square=0. 267°, p value=0.875
Figure 2: Distribution according to per capita monthly income.

The majority of intervention and comparator were with primary and secondary
learning fallowed by basic college and above, also there were no significant statistical
differences between intervention and comparator group regarding their education.
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intervention

comarator

50.00% 47.80% 54.50%

50.00% 52.20% 45.50%

No. Percent No. Percent \[oB Percent

primary & illiterate intermediate and basic college and above
secondary

. Pearson Chi-Square=0. .134% , p value=0. .935
Figure 3: Distribution according to educational status
The majority of the intervention and comparator were non-smoker fallowed by

current smoking and Ex smoker, and also there were no significant statistical
differences between the intervention and comparator group regarding smoking status.

intervention

comparator

66.70% 41.20%

33.30% 58.80%

no. percent no. percent . percent

Current smoker non smoker Ex smoker

Pearson Chi-Square=1.529% p value=0.465
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Figure 4: Distribution according to the smoking status

Table 2: Distribution according to the medical history of studied population

4
n r

% 54.5% 45.5% | 100.0
%
% 47.1% 52.9% | 100.0
I L

-—-——
% | 789% 211%  100.0%
% | 433%  567%  1000%
% | 00% 1000% | 1000%

100.0%

There was a significant statistical difference in chronic medication usage among the
intervention and comparator groups, while the history of hypertension and coexisting
diseases didn’t show any difference.

Distribution according to physical activity of the intervention and comparator group
also shows no significant differences.
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14 14
14 i > B8 intervention
12 - [ combparator
10 A
8 -
6 } 0,
4 - 53.80% 42 10% 2 33.30%
2 - 46.20% 51.90% 1 66.70%
0
no. percent no. percent no. percent
physically active innert vigrous physical activity

. Pearson Chi-Square=.52", p value=0.769

Figure 5: Distribution according to the physical activity

Table 3:Group Statistics of the studied population

Age 53.0357 5.07340 -1.67857- -1.329-
Duration Intervention 2.4286 1.28894 -.46429- -1.397- .168
of DM

Duration Intervention 1.0000 1.27657 .17857 .535 .595
of HT

SBP1 126.6071 6.53390 -3.92857- -1.982-

DBP1
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There was no significant statistical difference between the intervention and
comparator group regarding age, duration of DM, duration of HTN, BMI (for the two
occasions), systolic blood pressure and finally diastolic blood pressure.

Table 4:Paired Samples Statistics for the
intervention group

Mean N Std. t p Correlation Sig.
Deviation
T BMI1 315214 | 28 544231  1.724 096 968 | .000
= BMI2 310714 28 5.38811
U | SBP1 126.607 = 28 6.53390 = 3.000 006 741 | .000
= SBP2 124107 28 5.27987
D | DBPL | 837500 28 443576 | 3.576 001 460 @ 014

DBP2 81.0714 28 2.49338
There was a significant statistical difference between the SBP & DBP at the 2
occasions of measurement

Table 5:Paired Samples Statistics for the
comparator group

Mean N Std. t p Correlation Sig.
Deviation
o BMIL | 307179 28 3.92514 = 2738 @ .011 992 | .0001
= BMI2 30.4607 28 3.91222
T SBP1 | 130.5357 28 820335 = 1.000 = 0.326 723 | .0001
= SBP2  129.4643 28 5.82766
D | DBP1 | 83.9286 28 598720 @ 3.300 = 0.003 783 | .0001
2

DBP2 81.6071 28 4.72456
There was a significant statistical difference of the BMI and DBP at the 2 occasions
of measurement
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Table6:Paired Samples Statistics for both intervention and comparator group
collectively

BMI1 4.71888 . .

I
'

D | SBPL | 1285714 | 56 7.61066 2629 | .011 = .747 = .000
N
D | DBPL | 83.8303 5.22155 4905 = .0001 @ .684 @ .000
3
w

There was a significant statistical difference of the BMI, SBP & DBP at the 2
occasions of measurement
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Table7: Paired Samples Statistics for both intervention and comparator group (each
item compared with correspondence)

5.44231

5.38811

6.53390

4.43576

©
=y
S
o
al
(3]

5.27987

2.49338

There was no significant statistical difference between the SBP & DBP on the 2nd
occasion of measurement
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Discussion

To confirm our knowledge, this study
assesses the efficacy of omega-3
supplementation on blood pressure in
patients with type 2diabetes the main
findings are that 6 weeks of omega-3
had no significant effects on systolic
and diastolic blood pressure. Our
results corroborate with some studies
(21, 22). ; while a number of studies
have reported beneficial roles of
omega-3 supplementation on
endothelial function in patients with
conditions associated with accelerated
atherosclerosis, such as T2D,
dyslipidemia, and obesity (23,24). A
double-blind, controlled clinical trial,
involved 60 DM-2 patients admitted to
Diabetes (IRANIAN) Center.
Inclusion criteria included age <60
years, diagnosed DM-2 at least four
years, without any kidney, liver, heart,
thyroid, or bleeding disorders, and
malignancies, not taking omega-3
supplementation during the recent
months and without insulin therapy,
Subjects were randomly assigned into
2 groups: receiving either 2 g/day
omega-3soft gels and 2g/day placebo
(polyethylene glycol, PG), follow up
for 6 weeks (Intervention period).
Participants were asked not to change
their lifestyle habits (physical activity,
diet, routine  medicine)  during
intervention After 6 weeks, no
significant changes in both systolic and
diastolic blood pressure between the
intervention, and comparator groups
were observed (22).
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On other hand, the evidence from
randomized controlled trials reveals
the provision of >2g/d EPA+DHA may
reduce both SBP and DBP, with more
benefits observed among hypertensive
individuals who are not received
antihypertensive medication. In
addition, a lower dose (between 1 and
29/d) may reduce SBP but not DBP.
From a clinical and public health
perspective,  the  provision  of
EPA+DHA may lower blood pressure
and eventually decrease the incidence
of other chronic diseases associated
(23).

Most studies were used olive, corn, or
sunflower oil as a placebo which may
be a source of bias in results due to
mono-unsaturated or
polyunsaturated fatty acids and their
beneficial effects, In our study we take
a comparator group without any
placebo, in order to eliminate the
chance of confounding factors.

The main limitations of our study were
general health status due to the
pandemic (COVID-19), which also
forced us to limit the sample size in
addition to the short duration of
intervention, future studies with longer
periods are needed, more sample size,
in addition to, determining the
appropriate dosage of omega 3
supplementation for optimal blood
pressure control in diabetic patients.
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