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ABSTRACT

ypertension is one of the avoidable diseases, prevention can be done by
adopting healthy eating habits. There is growing interest in using
alternative plants and herbal as medicines to treat and prevent
hypertension. The study aims to explore the knowledge of Egyptian adults
about hypertension and their perspectives to control it by consumption of capsicum,
garlic, and turmeric. Methods: a cross-sectional study. The 1008 participants need
to fill anonymous questionnaire (Google form). They answer questions related to
sociodemographic characteristics, history of hypertension, dietary habits, and use of
turmeric, capsicum, and garlic to control hypertension. The study revealed (76.1 %)
had a positive family history of hypertension. The prevalence of hypertension was
(18.9%) in the studied group as perceived. Their knowledge about hypertension was
from reading (39.3%) and social media (30.4%). (31 %) reported a reduction of salt
intake to control hypertension. (30.9%) of the studied group trusted natural remedies
to control BP. Participants who consume chili, garlic, and turmeric regularly noticed
changes in their blood pressure (25 %, 35 %, 37.5 %) respectively. There was a
significant association between the frequency of garlic, chili, and turmeric consumed
and a change in blood pressure P <(.05. Conclusion: knowledge about hypertension
was from reading and social media, changing dietary habits such as decreasing salt
intake, and trust in herbs such as chili, garlic, and turmeric to control hypertension.
Regular consumption of herbs may have a potential effect in lowering blood pressure,
further studies are recommended.
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INTRODUCTION

The National Institutes of
Health classify hypertension as
systolic blood pressure greater than
140 mmHg or diastolic blood
pressure greater than 90 mmHg
(Loyd-Sherlock et al.,, 2014).
High-normal  blood  pressure
previously  known as  pre-
hypertension and  borderline
hypertension is a state of elevated
blood pressure not reaching the
cutoff for a diagnosis of
hypertension, and One-third of
cardiovascular diseases (CVDs)
are  attributed to  HNBP,
irrespective of associated
comorbidity (Egan and Stevens-
Fabry, 2015). The global
prevalence of hypertension is
projected to increase from 26% in
2000 to 29.2% by 2025, which will
be approximately 29% of the
world’s population (Lim et al.,
2012).

In Egypt, a semi-systematic
review was conducted and reported
that the prevalence of hypertension
among Egyptian adults appeared to
be from 26 to 29.5%, and near to
one-fourth (24%) of them received
treatment. Few of the hypertensive
patients only (8%) reported control

of their blood pressure (Reda et
al., 2021). Moreover, near of half
of the population (43.9%) was
aware of their hypertensive status
according to data obtained from the
most recent Egyptian Health Issues
Survey (EHIS) population
(Soliman et al., 2020).

In 2019 guidelines of the
American College of Cardiology
(ACC) and the American Heart
Association (AHA) reported that
hypertension leads to athero-
sclerotic cardiovascular disease
(ASCVD) death more than any
other modifiable ASCVD risk
factor (Soliman et al., 2019).
Prevention and managing
hypertension can be done in
different ways, in which it is
possible to work on modifiable risk
factors, such as changing Lifestyle
as weight loss, physical exercise,
decreased salt intake, reduced
alcohol intake, and adopting
healthy eating habits (NHFA,
2018).

Prolonged intake  of
antihypertensive medications is
associated with undesired side
effects, so the researcher tried to
find alternative treatments with
minimal adverse effects and have
comparable efficacy, and
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affordable cost (Driscoll, et al.,
2019).

Previous research  has
reported the benefit of herbs and
spices in lowering high blood
pressure, as they are rich sources of
phytochemicals, and some have the
value of health-promoting
properties such as antioxidant,
anti-inflammatory, and
antihypertensive roles (Rubio” et
al., 2013). The mechanisms of
action of organo-sulfur compounds
(in garlic) in lowering BP have
been granted, mediation of
intracellular nitric oxide and
hydrogen sulfide production as
well as blockage of angiotensin-II
production, which in turn promotes
vasodilation and thus reduces the
(Shouk et al., 2014).

Evidence presented in many
systematic literature reviews, that
herbs and spices do not affect a
normotensive  population  as
turmeric  and red  pepper,
Cinnamon, and other spices such as
nigella sativa seeds powder,
Korean red ginseng, and
Dichrostachys glomerata spice;
however, there was an effect on
blood pressure especially noticed
in high normal blood pressure

population at their upper ranges
(Jung et al., 2016).

This study aims to explore
the knowledge of Egyptian adults
regarding hypertension and their
perspectives to control it by
consumption of natural alternative
plants and /or herbs such as
capsicum, garlic, and turmeric.

METHODS

Study design:
This study is an analytical cross-
sectional design.

Study setting and population:

The study was conducted among
the adult Egyptian population to
explore their knowledge of
hypertension disease and their
perspectives regarding the
consumption of capsicum,
turmeric, and garlic in the control
of  hypertension. The data
collection period was from 30 May
to 3 July 2021. During the study
period, 1440 adult Egyptian
individuals  were invited to
participate in the study to fulfill the
questionnaire and 1008 out of them
fulfilled the questionnaire with a
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response rate of 70 %. The study
was implemented in Egypt.
Sample type

Non-random snowball sampling
was applied through emails and
social communication tools such as
Facebook and what's-App groups
using Google form.

e Inclusion criteria:
a- Age: 18 — 65 years.
b- Both sexes.

e Exclusion criteria:

a- Age below 18 or above 65
years.

b- Chronic disease rather than
hypertension,  diabetes, or
ischemic heart disease.

Sample size calculation:

The sample size was calculated
according to an Open Epi program
version 3 assuming a confidence
interval of 95% and a margin of
error of 5% with the power of the
test of 90% and three pairwise
comparisons and according to the
prevalence of hypertension among
Egyptian adult population around
20%, The sample size needed was
246 participants. The sample size
was increased above the calculated
to avoid a shortage of data or

incomplete data. The total sample
collected was 1008.

Pilot test:

The questionnaire was tested on 10
individuals to check the questions’
validity and clarity and estimate the
time needed to complete the
questionnaire. The questionnaires
of the pilot study were not included
in the analysis.

Data collection tool:

A structured self-administered
anonymous guestionnaire was used
to collect data which was
developed by the researchers based
on questions extracted from
previous studies. The questionnaire
was prepared to be in Google form
and was distributed to the
participants through emails and
social communication tools such as
Facebook and what's-App groups
after explaining the objectives of
the study to the participants.

The questionnaire includes the

following sections:

1. Section for socio-demographic
characteristics includes Age,
sex, occupation, and marital
status.

2. Section for medical history,
History of chronic diseases.
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3. Section for dietary habits as
eating fruit, vegetables, and
frequency of salt and fat intake.

4. Section for  hypertension
knowledge, causes, and
methods used to control it.

5. Section for knowledge about
the use of natural alternatives
such as capsicum, turmeric,
and garlic to control
hypertension.

Statistical analysis

The completeness and logical
consistency of the collected
questionnaires were revised. The
data were pre-coded and entered
into  Microsoft Office Excel
program for Windows, 365. Data
were transferred to the Statistical
Package for the Social Sciences
version 21 (SPSS-V 21) for data
analysis. Quantitative variables
were described as mean, SD, and
median while qualitative variables
were expressed as number and
percentage. The chi-square test and
fissure exact test were used to
compare qualitative  variables
between groups, we compare the
frequency of the species used after
regular consumption with a
noticeable change in blood

pressure. Fisher’s exact test was
used when expected cells are <5, p
< 0.05 significant and p < 0.01
highly significant.

Ethical consideration

The informed consent was sent
electronically and obtained from
all participants before recruitment
to the study after explaining the
goals of the study. Confidentiality
was guaranteed in handling the
database and questionnaire forms
according to the revised Helsinki
Deceleration of biomedical ethics.

RESULTS

Table 1 shows that nearly
three-quarters 76.3% of the study
group were females, more than half
of the study group their age was
more than 35 years, and three-
quarters of them 75.4 % were
married.  Unfortunately, three-
quarters of 76.1 % of the study
group had a positive family history
of hypertension and nearly one-
third 31 % of the study group had
chronic  diseases, the most
prevalent chronic disease was
hypertension followed by DM
(38.78% &10.25 % respectively).
The total number of hypertensive
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individuals in the studied group
(n=1008) was 191(18.9%).

Table 2 shows that more
than half of the study group
reported  eating  fruits and
vegetables regularly (59.7% &
65.3 % respectively), and the
majority reported eating fruits and
vegetables more than three
times/week (81.7 % &89.8 %
respectively), and nearly two-
thirds reported using clarified
butter and vegetable oil for
processing of food (62.8 % & 64.8
% respectively) while nearly half
49.3 % prefer to add salt on the
table during eating.

Table 3 shows that more
than one-third of the hypertensive
group in our study 39.3 % reported
that the main source of information
regarding hypertension is reading,
and 38.7% reported that stress is
the main cause of their
hypertension status from their
perspectives. Nearly one third31%
reported that reduction of salt
intake is the main method to
prevent or control hypertension.
Among hypertensive patients, the
majority 89.2 % reported that they
are on antihypertensive
medications on regular bases, and

72.7% reported that their BP is
often controlled.

Table 4 shows that one-
third of the hypertensive group
30.9% reported that they trust that
natural ~ remedies  help in
controlling their blood pressure,
also they reported that they
consume chili, garlic, and turmeric
regularly (10.47 %, 20.9 %,8.4 %)
respectively. Moreover, from their
perspectives, the consumption of
chili, garlic, and turmeric regularly
helps to change their blood
pressure (25 %, 35%, 37.5 %)
respectively.

Table 5 shows that there
was a significant association
between daily consumption of
spices and a noticeable change in
blood  pressure  from  the
participants’ perspectives with P <
0.05.

DISCUSSION:

The current study was
carried out among the Egyptian
population, and it showed that
more than half of the participants
were from 35-55 years (57%), and
only (14.2%) of the participants
were above 55 years as presented
in Table 1, the opposite has
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appeared in a study carried in
Palestine as the majority of
participants were above 50 years
(Ali-Shtayeh, 2013).

The females represent more
than three-quarters (76.3%) of our
study participants with (13%)
housewives, which is quite similar
to the Jordian study which showed
female participation (69.6%) and
(14%) of them were housewives
(El-Dahiyat, et al., 2020).

The present study found
that three-quarters of participants
(76.1%) had a positive family
history of HTN and the prevalence
of comorbidities is (31%) in the
studied group, more than one-third
of the associated comorbidities was
hypertension (38.78%), DM was
(10.25%), cardiovascular diseases
were (4.5%), and the cases who
had DM and HTN together was
(14.4%). 2 cross-sectional studies
were implemented to study the
prevalence of the DM and HTN
and the El-Dahiyat, et al., (2020)
found that the prevalence of DM
was (9.5%) and cardiovascular
diseases were (2.1%) which was
quite similar to our results, but
HTN was (5.6%) only. The other
study was carried out in an
outpatient clinic at a teaching

hospital in the UK in which the
hypertensives were (11%) and
diabetics were (15.7%) (El-
Dahiyat et al., 2020; Gohar et al.,
2008).

Regarding dietary habits, as
it is the main modulator of
hypertension status, the search
found that more than half of the
participants consume  fruits
(59,7%) and vegetables (65.3%) on
regular bases in their meals as
presented in Table 2. As well as
one-third of the studied group
(31%) prefer to decrease salt and
(22.5%) decrease fat in their meals
to control hypertension. Moreover,
the majority (67.5%) last measure
of their blood pressure was in less
than a month as presented in Table
3. This reflected the knowledge
and awareness of the studied group
about healthy diet, healthy
lifestyle, and the importance of
follow-up of blood pressure.

Among the hypertensive
group which was (18.9%) of the
studied population, there were
many causes of hypertension as
perceived by them, presented as
(38.7%) of the hypertension was
due to stress, (22%) due to family
history followed by (21.5%) was
related to the obesity as presented
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in table 1 &3. The current result
was in agreement with
Mohammed et al, (2016) in which
they found in an across-section
study conducted in 2 peri-urban
communities in Accra, Ghana that
(28%) of the subjects were
hypertensive and (55.5%) of the
hypertension status was due to
chronic stress.

Moreover, this study found
that (92.1%) of the hypertensive
group was on antihypertensive
medication, and most of them
(89.2%) were adherent to the
treatment as shown in Table 3
which reflects their awareness
about the importance of the
treatment to  control the
hypertension. This was greater than
results found in a study conducted
UK in which 196 patients attended
the hypertension clinic, half of
them only (56%.7 of the males and
50,7% of the females) were
adherent to the antihypertension
treatment. The author of the study
concluded that the use of
alternative medicine was
significantly ~ associated  with
reduced adherence to anti-
hypertensive  medication  for
females (Gohar, et al., 2008).

On the other hand, one-
third (30.9%) of the hypertensive
group in the present study trust
natural remedies and spices to
control their hypertension status as
presented in Table 4, and this is
quite similar to the figure found in
the study in the UK in which
(26.1%) using alternative medicine
(Gohar, et al., 2008).
Furthermore, a study was
conducted in Singapore in which
the prevalence of complementary
and alternative medicine users was
(14.5%) (Lee et al., 2004).

The current study noticed
that the hypertensive group
consumes natural remedies such as
chili, garlic, and turmeric on
regular bases to control their
hypertension  (10.47%, 20.9%,
8.4%) respectively as shown in
Table 4. They notice a change in
hypertension from their
perspectives while on regular use
of chili, garlic, and turmeric (25%,
35%, 37.5) respectively.

This study found a
significant association between
daily consumption of garlic, chili,
and turmeric and a noticeable
change in blood pressure from the
perspective of our hypertensive
studied group (P <0.001) as
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mentioned in Table 5. On the other
hand, Lawson and Hunsaker,
(2018) reported that the effect of
garlic may be dose-dependent and
affected by oral bioavailability and
rapid  metabolism so  more
randomized studies are needed to
confirm present results for the role
of these spices on hypertension
status among Egyptian population.

Previous  studies  were
conducted to explore the effect of
using herbs and spices to control
hypertension. A systematic review
found that the garlic group's
systolic blood pressure was lower
(Mulawarman, etal., 2021). Also,
a meta-analysis study was done by
553 adults with uncontrolled
hypertension to prove the effect of
garlic in reducing blood pressure
by 8-10 mmHg systolic and by 5-6
mmHg diastolic (Ried 2019).
Another systematic review study
for randomized clinical trials was
applied to assess the effect of
turmeric on systolic and diastolic
blood pressure and reported a
significant reduction only in
systolic BP levels in long duration
of turmeric supplementation with
no effect on diastolic BP (Hadi, et
al., 2019).

CONCLUSION

This study has shown that 18.9% of
the studied group were
hypertensive, and the cause of their
hypertension status was mainly due
to stress. Their knowledge about
hypertension was from reading and
social media. Among the
hypertensive group, the majority
are on antihypertension treatment,
at the same time they change their
dietary  habits to  control
hypertension by decreasing salt
and fat intake and trusting in spices
and herbs such as chili, garlic, and
turmeric to control hypertension.
Frequency of use of herbs and
spices may have a potential effect
in lowering blood pressure, further
clinical trial studies  are
recommended to confirm the
efficacy of garlic, chili pepper &
turmeric on the hypertensive
population. Also, combine the
herbs/  spices (quantity and
duration of consumption) with
other antihypertensive drugs to
investigate their possible
synergistic effects as well as their
pharmacological properties in
reducing blood pressure.
Moreover, future clinical trials
could explore the effect of genetic
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factors and nutritional status on the
individual’s  responsiveness to
garlic therapy with different doses
and duration for hypertension.
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Table (1): Distribution of the study population according to their socio-
demographic characteristics and medical history (n=1008):

Socio-demographic  characteristics  and N (%)
medical history

Gender

Male 239 (23.7)
Female 769 (76.3)
Age

18-25 79 (7.8)
26-35 200(19.8)
36-45 369(36.6)
46-55 217(21.5)
» 55 143 (14.2)
Marital status

Single 158 (15.7)
Married 760(75.4)
Divorced 90 (8.9)
Occupation

Unemployed 66(6.55)
Professional 705 (69.9)
Student 65 (6.45)
Housewife 135 (13.4)
Retired 37 (3.7)

Smoking status
Ever smoked (n=1008)

Yes 217 (21.53)
No 791 (78.47)
Current smoker (n=217)

Yes 86 (39.6)
No 131 (60.4)
Type of smoking (n=217)

Cigarette 47 (21.7)
Shisha 25 (11.5)
Both 145 (66.8)
Perform exercise 153(15.2)
Family history of hypertension 767(76.1)
Comorbidity 312 (31)
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Con. Table 1

Type of comorbidity (n=312)

DM 32 (10.25)
HTN 121(38.78)
DM & HTN 45 (14.4)
CVS 14 (4.5)
HTN &CVS 10 (3.2)
DM, HTN & CVS 15 (4.8)
Others 75 (24)

Table (2): Distribution of the study population according to their dietary
habits (n =1008):

Dietary habits N (%)
Eating fruits regularly 602 (59.7)
Frequency of eating fruits/week
(n=602)
Once 6 (1)
Twice 24 (4)
Three times 80 (13.3)
» Three times 492 (81.7)
Eating vegetables regularly 658 (65.3)
Frequency of vegetables/week
(n=658)
Once 4 (0.6)
Twice 15 (2.3)
Three times 48 (7.3)
» Three times 591 (89.8)
Prefer to add salt on the table 497 (49.3)
during the eating
Type of fat used for processing of
food.
Butter 487 (48.3)
Clarified butter. 633 (62.8)
Margarine 205 (20.3)
Vegetable oil 653 (64.8)
All types 172 (17.1)
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Table (3): Distribution of the study population according to their knowledge

concerning hypertension and their hypertensive status (n=191):

Medical history of hypertension N (%)
Source of information regarding hypertension

Personal readings 75 (39.3)
Internet & social media 58 (30.4)
private clinic 40 (20.9)
General hospitals 15 (7.8)
Health education 3(1.6)
Causes of hypertension status from their perspectives

Stress-related. 74 (38.7)
Hereditary 42 (22)
Obesity 41 (21.5)
Age 28(14.7)
Medication 15 (7.8)
All 60 (31.4)
Methods used to prevent / control hypertension.

Decrease salt intake. 59 (31)
Decrease fat intake. 43 (22.5)
Medicine 42 (22)
Physical exercise 19 (10)
Alternative medicine 15 (7.8)
Quit smoking. 6 (3.1)
Spices 5(2.6)
Nothing 2 (1)
Use of antihypertension medication 176 (92.1)
Use of the antihypertension medication on regular bases 157 (89.2)
(n=176)

Last time measured blood pressure (n=191)

«Month 129 (67.53)
2-4 months 42 (22)

» 4 months 20 (10.47)
Blood pressure is often controlled (n=191) 139 (72.7)
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Table (4): Distribution of the hypertensive group according to their responses
regarding trust in using spices, chili, garlic, and turmeric in controlling blood
pressure (n=191):

Responses regarding trust of spices, chili, garlic, and turmeric in controlling N (%)
blood pressure

Using natural remedies helps to control blood pressure 59 (30.9)
The most commonly used spices (n=59)

Garlic 37 (62.7)
Chili 26 (44)
Turmeric 16 (27.1)
others 17 (28.8)
Frequency of using these remedies (n =59)

Daily 12 (20.3)
weekly 11 (18.6)
monthly 2 (3.4)
on demand 34 (57.6)
Consume chili on regular bases (n=191) 20 (10.47)
Frequency of eating chili (n = 20)

Daily 7 (35)
weekly 4 (20)
Monthly 1(5)
On-demand 8 (40)
The quantity used from chili (n= 20)

1/4 tsp 12 (60)
1/2 tsp 4 (20)
3/4 tsp 1(5)
1tsp 1(5)

» 1 tsp 2 (10)
Noticeable change in blood pressure from their perspectives while using chili 5 (25)
(n =20)
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Con. Table 4
Consume garlic on regular bases (n = 191) 40 (20.9)
Frequency of eating garlic powder, minced or cloves (n = 40)
Daily 23 (57.5)
weekly 5 (12.5)
Monthly 1(2.5)
On-demand 11 (27.5)
Quantity of garlic powder or minced used (n=22)
1/4 tsp 2(9.1)
1/2 tsp 7 (31.8)
3l4 tsp 4 (18.2)
1tsp 3 (13.6)
» 1 tsp 6 (27.3)
Quantity of garlic cloves used (n=18)
% average clove 2(11.1)
1 average clove 8 (44.4)
2 average cloves 6 (33.3)
>2 average clove 2(11.1)
Noticeable change in blood pressure from their perspectives while using garlic 14 (35)
(n =40)
Consume turmeric regularly (n =191) 16 (8.4)
Frequency of eating turmeric (n= 16)
Daily 8 (50)
weekly 4 (25)
Monthly 0 (0)
On-demand 4 (25)
Quantity of turmeric used (n = 16)
1/4 tsp 8 (50)
1/2 tsp 4 (25)
3/4 tsp 1 (6.25)
1tsp 1 (6.25)
» 1 tsp 2 (12.5)
Noticeable change in blood pressure from their perspectives while using 6 (37.5)
turmeric (n = 16)
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Table (5): Association between frequency of consumed spices and the

perception of change in blood pressure.

Frequency | Frequency Frequency Frequency
of of eating of eating of eating
consumption | chili & turmeric garlic &
Noticeable P- &Noticeable | P- Noticeable | P -
change in value* change in value* | change in value*
BP BP BP
(n=5) (n=6) (n=14)
Daily 4 (80%) <0.001 4 (66.7%) <0.001 | 10 (71.4%) | <0.001
Weekly 0 (0%) 1 (16.7%) 2 (14.3%)
Monthly 0 (0%) 0 (0%) 0 (0%)
On-demand | 1 (20%) 1 (16.7%) 2 (14.3%)

*: Fisher’s exact test.
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