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Caffeine is seen in many different beverages such as coffee, energy drinks, tea, soft drinks, and juices. However, the topic of
caffeine and effects on blood pressure has been discussed in multiple studies throughout the years. The purpose of the systematic
review was to highlight the effects of caffeine consumption on systolic blood pressure, diastolic blood pressure, and heart rate.
The results presented were mixed as some studies showed an elevated systolic blood pressure, diastolic blood pressure, and
heart rate after consuming the caffeinated beverages and other studies presented no change in the blood pressure values or heart

rate after drinking the caffeinated source.
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1 | INTRODUCTION

affeine is a stimulant leading to increased

activity in both the nervous system and the

brain (Department of Health & Human Ser-
vices, 2022). In the United States, 94% of adults
consume caffeinated beverages, and 64% drink caf-
feinated beverages daily (Peckham, 2023). Caffeine
is found in many beverages such as coffee, tea, soft
drinks, and energy drinks. Based on a survey con-
ducted through Sleep Foundation results showed the
caffeinated drink consumed the most is coffee at
51%, the second most consumed drink is soda at
28%, the third most consumed drink is tea at 10%,
and the fourth most consumed beverage is energy
drinks at 7% (Peckham, 2023). The consumption
of caffeine particularly, energy drinks, is increas-
ing among the young adult population (Akhundova,
Tulunay, & Gerede Uludag, 2021). The concern with
the consumption of energy drinks which are known
to be high in sugar and caffeine is the effect on arte-
rial blood pressure that then may lead to the car-

diovascular disease risk (Nowak et al., 2019). The
increased popularity of energy drinks leads to a con-
troversial concept that has been researched for years
which is the connection between caffeinated bever-
ages and blood pressure (Chei et al. and Bashir et al.,
2018). One caffeinated drink shown to have positive
connection to cardiovascular disease is tea, but con-
tinuous tea consumption remains unclear as it relates
to the risk of hypertension (Chei, Loh, Soh, et al.,
2018).

High Blood Pressure, referred to as hypertension, is
a common condition found among the adult popula-
tion, and by the year 2025, approximately 30% of the
worldwide population will experience an increase in
the condition (Chei, Loh, Soh, et al., 2018). The
main health concerns that arise with hypertension
are the increased development of renal complications
and cardiovascular disease (Chei, Loh, Soh, et al.,
2018). The prevention of hypertension focuses on
managing different lifestyle factors such as physical
activity, diet, sleep, alcohol consumption, and body

!"The University of Houston.

Address correspondence to: Sarah, Abuhamdan, The University of Houston, Email: @Sarah Aduhamdan

Supplementary information The online version of this article (https://doi.org/10.52845/RR/5-6-2) contains supplementary material, which is available to authorized users.

Sarah Abuhamdan et al., 2024; Published by Research Review, Inc. This Open Access article is distributed under the terms of the Creative Commons License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

RESEARCH REVIEW

2603


https://doi.org/10.52845/RR/5-6-2
mailto:@Sarah Aduhamdan
https://doi.org/10.52845/RR/5-6-2

Effects of Caffeine on Blood Pressure

weight.

The mixed studies presented on the topic of hyper-
tension and caffeinated beverages lead to the main
purpose of the review. The objective is to exam-
ine the effects of different caffeinated beverages such
as coffee, tea, and energy drinks on hypertension in
adults 18 years and older.

2 | METHODS

The framework of the Preferred Reporting Items for
Systematic Reviews and Meta- Analyses (PRISMA)
was used to show the effects of caffeine on blood
pressure in the systematic review (Page, McKenzie,
Bossuyt, et al., 2021).

Protocol and Registration

Table 1. Keywords for Population, Intervention, and Outcome

This systematic review was registered with Prospero:
An International Prospective Register of Systematic
Reviews (CRD42023443897).

Search Strategy

The research articles used for the systematic review
were collected through two primary databases
PubMed and CINAHL. The most recent search was
performed in January of 2024. The full search strat-
egy used was: (Adults OR Adult OR Men OR
Women or Elderly or Aged) AND (Caffeine OR Cof-
fee OR Caffeinated OR Tea or Energy Drinks) AND
(Blood pressure OR Hypertension OR Heart Health
OR Cardiovascular Outcomes OR High Blood Pres-
sure). The clinical trials selected in the review were
limited to full-text availability without a subscription
required. See Table 1 for a breakdown of the key-
words for each category.

Adults Caffeine
Adult Coffee
Men Caffeinated
Women Tea

Blood Pressure
Hypertension

Heart Health
Cardiovascular outcomes

Eligibility Criteria

The search for research articles required a step-by-
step process for the systematic review to result in
the best sources. The first step was inputting the
full search strategy in the PubMed and CINAHL
databases and limiting the search to clinical trials.
The second step was to review the articles based on
the titles and abstract. The third step is limiting the
search for full text. The full-text articles excluded

Data Extraction and Quality Assessment

The article selection was completed by the primary
author, and the process focused on screening the title
and abstract of articles. Articles were excluded if
they did not meet the established inclusion criteria.
Figure 1 presents a breakdown of the selection pro-
cess for each article. The process of data extraction
and synthesis was designed based on the Cochrane
Data extraction temple (Ryan et al, 2016). The data
extracted from the research articles focused on the
title, author, DOI, publication year, study design,

were based on the established inclusion and exclu-
sion criteria. After completing the research process
for articles, it was important to allow the publication
year range to be from 10 years because the topic of
blood pressure and caffeine has been researched for
years. Therefore, the research articles ranged from
2013-2023 to review different mixed studies on the
topic. Table 2 outlines a detailed breakdown of the
inclusion and exclusion criteria.

number of participants, purpose, age range, gender,
methods, outcomes, intervention, and the risk of bias
assessment. The Academy of Nutrition and Dietet-
ics Quality Criteria Checklist for primary research
was used to complete the quality assessment for each
selected article (Academy of Nutrition and Dietetics,
2016). The focus of the Quality Criteria Checklist
leads to a total of three ratings which are positive,
negative, and neural. A positive rating reports that
study addressed different issues of bias, generaliz-
ability, inclusion/exclusion, analysis, and data col-
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Table 2. Inclusion and Exclusion Criteria

Criteria Inclusion

Age Adults 18 years or older

Gender Males or Females

Setting / Country For the studies there is no restriction on the
nationality, ethnicity, or country of origin.

Health Status / None

Problem /

Condition

Intervention / Coffee, caffeine, tea, or energy drinks

Exposure

Outcome The outcomes measured will be focused on
hypertension, blood pressure, or hypotension.

Study Design Clinical trials Randomized Controlled Trial

Preferences Intervention Experimental

Size of Study A sample size of 10 or more participants.

Groups:

Language All studies published in the English Language.

Exclusion

All studies that involve minors (under the age of 18)
None

None

Study participants with certain condition such as
diabetes and gastroesophageal reflux disease.

Pre-workout supplements

The outcomes excluded that mention no effects of
blood pressure.

Case Studies Systematic Reviews

A sample size of one to nine participant.

All studies that are not translated or published in

Publication Year Ten Years (2013-2023)
Range

OTHER

For the text-availability it should be full-text.

the English language.
All studies published prior to the year 2013

Full Text availability with subscription required.

lection. The negative rating reports that the study
is weak and does not address any relevant issue met
in the positive rating. The third rating is neural

3 | RESULTS

Of the 266 articles retrieved in the search process
through PubMed and CINAHL, a total of forty-five
studies were used in the systematic review. The par-
ticipants ages ranged from 18 to 85 years old. Study
locations included USA (n= 9), China (6), Turkey
(4), Greece (2), Germany (2), Brazil (2), Switzer-
land (3), Poland (3), Iran (3), Colombia (1), Italy (1),
Malaysia (1), Egypt (1), Pakistan (1), Singapore (1),
Hungary (1), Mexico (1), Luxembourg (1), Portugal
(1), Japan (1), and Spain (1). Due to the variety of
caffeine sources used in the studies, a section on dif-
ferent caffeine types is included. The next two sec-
tions focus on the caffeine effects on the systolic and
diastolic blood pressure numbers. The fourth section
focuses on heart rate which was a result presented
in many selected studies. The fifth and final sec-
tion is the quality assessment and risk of bias which
presents the quality of the article through the rating.

Sources of Caffeine

Each study had a different source of caffeine used
in the intervention, experimental, clinical trials, or

which shows the article is neither weak nor strong
(Academy of Nutrition and Dietetics, 2016).

randomized controlled trials. Most studies (n=15)
selected in the systematic review focused on the con-
sumption of tea. Energy drinks were the most second
common caffeine source used in the studies (N=13)
followed by coffee (N=12) and caffeinated control
beverage (N=7). Four studies focused on the con-
sumption of soda as a form of caffeine source. One
study compared energy drinks with Noni and Choke-
berry juice. Due to the various source of caffeine
presented in the studies, it is important to note that
each beverage contained a different amount of caf-
feine which may led to mixed effects on blood pres-
sure.

Caffeine and Systolic Blood Pressure Outcomes

One of the most common health effects of caffeine
consumption is elevated blood pressure along with
an increase in heart rate (Caffeine’s side effects,
n.d.). The systolic blood pressure number represents
the measure of pressure in the arteries when the heart
beats (Centers for Disease Control and Prevention,
2021). A total of six sources out of the forty-five
presented statistically significant results for only sys-
tolic blood pressure after the consumption of the caf-
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Fig. 1: Article Selection Process

feine source. Studies Garciaetal. (2016), Stopa et al.
(2020), and Basrai et al. (2019) noted a significant
increase in systolic blood pressure within minutes to
one hour and 25 minutes into the study. Garcia et al.
(2016) reported an increase in systolic blood pres-
sure after groups A and C consumed the energy drink
within 30 minutes but with no clear p-value reported.
On the other hand, Stopa et al. (2020) noted an

increase in systolic blood pressure after volunteers
consumed a single dose of the energy drink within 75
minutes. Basrai et al. (2019) highlighted an increase
in systolic blood pressure within an hour of adminis-
trating the energy drink (p < 0.05) but then returning
to the normal range after a total of 3 hours. All three
studies focused on the energy drink as the source of
caffeine in young adults and noted an increase in sys-
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tolic blood pressure within less than two hours when
administrating the beverage to participants.

Two studies noted long-term impact of systolic
blood pressure from the consumption of caffeine are
Kujawska et al. (2021) and Tian et al. (2020).
Kujawska et al. (2021) compared the results of par-
ticipants who consumed coffee on a daily basis to
participants who rarely or never consume the bever-
age over a period of years. The results highlighted
a significant increase in systolic blood pressure (p
= 0.02). On the other hand, Tian et al. (2020)
focused on the consumption of tea and suggested that
the consumption of habitual tea is connected to long
term systolic blood pressure management in the older
adults population. Although each study presented an
increase of systolic blood pressure at different time
marks it is important to note the results reported were
based on variety of caffeinated drinks.

Caffeine and Diastolic Blood Pressure Qutcomes

The diastolic blood pressure number represents the
measure of pressure in the arteries when the heart
rests (Centers for Disease Control and Prevention,
2021). A total of seven out of forty-five studies
presented mixed results on the diastolic blood pres-
sure from the consumption of caffeine. Two stud-
ies reported no impact on diastolic blood pressure,
although the studies presented an increase in sys-
tolic blood pressure. Garcia et al. (2016) presented
a significant increase in systolic blood pressure but
reported no change in diastolic blood pressure. On
the other hand, Tian et al. (2020) highlighted no
impact on the diastolic blood pressure due to the sys-
tolic blood pressure used as a strong predictor for
CVD in the older adults population.

Three studies from the seven reported no signif-
icant effect on diastolic blood pressure. Kujawka
et al. (2021) showed no significant effect on dias-
tolic blood pressure changes after the consumption
of coffee when compared to systolic blood pres-
sure (p = 0.42). On the other hand, Nogueria et al.
(2016) study showed no difference reported for dias-
tolic blood pressure after the consumption of green
tea. However, for systolic blood pressure, a decrease
was reported after the consumption of the green tea
extract for a total of four weeks (p <0.05). However,
the study Koksal et al. (2016) noted a positive con-
nection between the consumption of daily total caf-
feine intake and systolic blood pressure (p < 0.05).

The study showed no connection between caffeine
intake and diastolic blood pressure.

Tong et al. (2014) and Teng et al. (2016) presented
findings on diastolic blood pressure and noted no
impact on systolic blood pressure. Tong etal. (2014)
showed an inverse connection between the consump-
tion of green tea and diastolic blood pressure over
a course of five years, but no change reported for
systolic blood pressure. On the other hand, Teng
et al. (2016) highlighted no statistically significant
changes in diastolic blood pressure after the con-
sumption of coffee.

Overall, the studies presented mixed findings
reported on diastolic blood pressure after the con-
sumption of caffeine source. There are studies that
noted a decrease in diastolic blood pressure and other
studies presented no significant impact on the dias-
tolic blood pressure.

Decaffeinated and Caffeinated Coffee Effects on
Blood Pressure

A total of five out of the forty-five studies focused
on caffeinated and decaffeinated coffee. Moura and
colleagues (2022) reported no significant effect on
systolic and diastolic blood pressure (p=0.062 and
p=.056, respectively) after consuming caffeinated
and decaffeinated coffee. Navarro and authors
(2019) focused on the regular consumption of cof-
fee in the group of participants. However, the team
reported no significant connection between decaf-
feinated coffee and the risk of hypertension with
no clear p-value. On the other hand, the study by
Roshan et al. (2018) showed a significant reduction
in systolic blood pressure after the participants con-
sumed the green coffee bean extract (p =0.01). A
reduction in diastolic blood pressure was observed
after the group consumed the green coffee bean
extract but with no p-value reported. Yamjj and
the team focused on the consumption of regular cof-
fee which presented no effect on blood pressure or
the risk of hypertension. The findings present were
mixed as some studies showed no significant effect
on blood pressure after the consumption of either caf-
feinated or decaffeinated coffee. While other studies
showed a reduction in diastolic blood pressure or sys-
tolic blood pressure.

Decrease in both Systolic and Diastolic Blood
Pressure

RESEARCH REVIEW
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A decrease in systolic and diastolic blood pres-
sure was observed in many studies presented in
the review. However, the selected studies noted
decrease both systolic and diastolic blood pressure at
the same time. Alkerwi et al. (2015) focused on the
intake of tea in a group of individuals ranging from
the age of eighteen to sixty-nine. One of the major
findings presented in the study showed the individu-
als who consumed at least 1.2 cups of tea had a sig-
nificantly lower systolic and diastolic blood pressure
compared to individuals who do not consume tea or
drink less than 1.2 cups (p <0.01). On the other hand,
Grassi and authors also focused on the consumption
of black tea and presented a decrease in both systolic
and diastolic blood pressure. However, there was no
clear p-value presented. Although Kujawka and col-
leagues did not focus on the consumption of the tea
in the study, the major findings showed no signifi-
cant change in both diastolic (p =.42) and systolic (p
=0.13) blood pressure after the consumption of cof-
fee. The results showed a decrease in both systolic
and diastolic blood pressure through a variety of dif-
ferent beverages.

No Increase in Systolic and Diastolic Blood Pres-
sure

Each study presented different findings for both
systolic and diastolic blood pressure. With the dif-
ferent findings, it is important to note there are stud-
ies that showed no change in the blood pressure value
for both systolic and diastolic. Bennett and authors
along with Domtor et al. (2015) and Ketelhut et
al. (2022) focused on the consumption of caffeine
through coffee or caffeinated beverage in healthy
adults and noted no significant increase in systolic
or diastolic blood pressure. Bennett et al. (2013)
showed no increase in blood pressure after the vol-
unteers consumed the caffeine beverage (p >0.05).
On the other hand, Domotor et al. (2015) noted no
significant increase after the group of healthy indi-
viduals consumed coffee and presented no clear p-
value. While Ketelhut and colleagues (2022) noted
no significant difference between diastolic and sys-
tolic blood pressure (p=.187 and p=.236) after the
group of nineteen healthy adults consumed caffeine.
All three studies focused on group of young, healthy
adults along with the consumption of a caffeinated
beverage and noted no significant change in both sys-
tolic and diastolic blood pressure.

Increase in both Systolic and Diastolic Blood
Pressure

The increase in systolic and diastolic blood pres-
sure was noted in separate studies and the results
were presented in the Caffeine Outcomes section for
both systolic and diastolic blood pressure. However,
there are a total of eleven studies out of the forty-five
that presented increase in systolic and diastolic blood
pressure in the same study. Four studies focused on
the consumption of energy drinks in young, healthy
volunteers. Martyn etal. (2016), Kozik et al. (2018),
and Bashir et al. (2019) all presented findings on sys-
tolic and diastolic blood pressure after administrating
the beverage during a period of an hour or after rest-
ing the volunteers from exercise. Martyn and team
(2016) showed that after the consumption of energy
drinks, a higher systolic and diastolic blood pressure
value reported compared to the individuals who do
not consume the energy drink beverage (p <0.0001).
While Bashir and authors highlighted an increase in
blood pressure after administrating the energy drink
to the group of adults (p < 0.05). Kozik et al. (2018)
showed an increase in systolic and diastolic blood
pressure after the consumption of the energy drink
(p £0.001). On the other hand, Shah and colleagues
(2016) noted a significant increase in both systolic
and diastolic blood pressure after the consumption
of energy drinks at different hours of the study. The
systolic blood pressure increased after the adminis-
tration of one single energy shot at 3 and 5 hours
(p=0.050 and p=0.038). On the other hand, diastolic
blood pressure increased after a single dose of energy
drink in 1 and 5 hours on consuming the beverage
(p=0.019 and p=0.043).

Three studies focused on the consumption of tea
and shined the light on the increase in both systolic
and diastolic blood pressure. Yin et al. (2017) pre-
sented results on both systolic and diastolic blood
pressure after the consumption of tea. The higher
consumption of tea was connected with a lower sys-
tolic blood pressure (p=0.0003). However, there
was an opposite significant connection reported for
diastolic blood pressure and the consumption of tea
(p=0.003). While Yu and team (2023) reported
an increase in systolic and diastolic blood pressure
after tea consumption with no clear p-value reported.
Feng and colleagues noted an increase in diastolic
and systolic blood pressure for participants who con-
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sumed tea consistently when compared to partici-
pants who had never consumed the beverage How-
ever, no clear p-value was reported on the finding.

Three studies focused on the consumption of a
caffeinated beverage or coffee and the connection
with systolic and diastolic blood pressure. Chrysant
and authors (2015) highlighted a significant increase
in both systolic and diastolic blood pressure after
the caffeine administration (p < 0.05). While Chei
and colleagues (2018) presented results that showed
a statistically significant connection between the
intake of caffeine and hypertension but with no
reported p-value. However, the team also suggested
that there are other ingredients in the coffee that may
affect the caffeine which may then benefit the blood
pressure. Papakonstantinou et al. (2016) presented
findings on both systolic blood pressure and diastolic

Caffeine and Heart Rate Outcomes

Of the forty-five studies includes in the review,
eight assessed heart rate or heart variability as an
outcome after the consumption of a caffeine source.
Table 4 outlines the studies along with informa-
tion on author, study design, number of partici-
pants, major findings, and bias rating. Four stud-
ies reported no significant differences in heart rate
after the consumption of the caffeine source. Arazi
and colleagues (2014) highlighted participants who
consumed green tea extract for a total of three weeks
with no changes in the heart rate and no clear p-value
reported. While Fletcher et al. (2017) showed no
impact on the heart rate during any time point in the
study for the 18 young, healthy volunteers partici-
pating in consuming the 946 mL which is equivalent
to 32 ounces of the energy drink or 320 mg of caf-
feinated control drink. Although Arazi et al. (2014)
used green tea extract as the caffeine source and
Fletcher et al. (2017) focused on the use of energy
drinks or caffeinated control drinks, both studies
highlighted no impact on the heart rate. On the other
hand, Chapman et al. (2021) noted a significant heart
rate increase (p < 0.02) after the consumption of high
fructose corn syrup and sucrose soft drink compared
to the consumption of water and diet. Chapman and
researchers (2021) also focused on the outcome of
heart rate variability and noted no significant (p >
0.07) changes after the consumption of the pre-drink.

blood but on different points in the study. The sys-
tolic blood pressure reported an effect on gender and
time after the consumption of the coffee (p <0.001).
On the other hand, diastolic blood pressure only pre-
sented a significant finding on the time interaction
with the consumption of coffee (p=0.010).

The study Hernandez-Lopez et al. (2022) is from a
few studies in the systematic review that shined the
light on soft drinks. The study presented an increase
in systolic and diastolic blood pressure after the con-
sumption of beverages (p< 0.001 and p <0.001).
There are studies that presented an increase in the
blood pressure values, other studies presented a
decrease in the values, and studies particularly focus-
ing on the consumption of caffeinated and decaf-
feinated beverages. Table 3

The findings of Flueck et al. (2016) showed no sig-
nificant ( p <0.75) change in most parameters of the
heart rate variability outcome after the consumption
of caffeine compared to the placebo group.

Of the eight studies, only two presented findings on
a decrease in heart rate after the consumption of the
caffeine source. Nowak et al. (2019) and Costa et al.
(2023) highlighted a decrease in heart rate after the
consumption of the caffeinated drink. Nowak et al.
(2019) and team focused on the effects on the heart
after the consumption of noni and chokeberry juice
vs energy drinks. The major finding highlighted was
that Nowak and team observed the heart rate after
the consumption of energy drink which led to a non-
significant increase (p =0.243) after all portions were
consumed by the participants. On the other hand,
Costa et al. (2023) showed a decrease in heart rate,
but the results were non-significant but with no clear
p-value reported after volunteers consumed 250 mL
of Red Bull energy drink. However, although the
authors showed a decrease in heart rate, over a period
of time results showed significant (p < 0.01) results
in heart rate (Costa et al. 2023).

Two studies from the selected eight focused
on an increase in heart rate after consuming the
caffeinated beverages. Shah et al. (2019) and
Zimmermann-Viehoff et al. (2016) both noted either
a significant increase in heart rate or heart variabil-
ity. Zimmermann-Viehoff and colleagues (2016)
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Res Rev (Wilmington, N.C.) 5 (6), 2603—2617 (2024)

| 2609



Effects of Caffeine on Blood Pressure

Table 3. outlines the studies along with information on author, study design, number of participants, major findings, and bias

rating. Part A

Author Study Design & Participants

and

Year

Acar- Study: Pilot Study

Tek et  Total Participants: 24 Women

al., Ages: 20 to 30 years

2018 BMI: 18.5 and 24.9 kg/m~"2
The research study took place at Gazi University
located in Turkey.
The blood pressure was measured at different time
marks after the consumption of coffee. The time
marks were 30, 60, 120, and 180 minutes.

Akhun- Study: Open Label Study
dova Participants:
etal,, 15 Men
2021 15 Women
Age: 19 to 46 years

BMI: <18.5 or obese individuals BMI>30 was excluded

from the study.

Alk- Total Participants:

erwi 1352

etal.,  *The total participants were finalized for the study
2015 based on collected data and dietary questionaries.
Al- Study: Randomized Controlled

Shafei  Participants:

etal., 200 Total Participants (Divided into 2 groups)
2019 Female and Male

Average Age: 53 +/ 4 years

The study took a total of 8-month period.

Major Findings Bias
Rat-
ing

Based on the evaluation completed for the study it

showed that the systolic blood pressure was not

statistically significant after the consumption of the
green coffee.

All these measurements were reported after the

consumption of the green coffee. The changes were

not statistically significant, and the p-value was

greater than 0.05.

The diastolic blood pressure observed changes in the

evaluation process after each mark.

All the results marked at each time frame were almost

statically significant and p value equaled to 0.06.

The values of systolic and diastolic blood pressure R/+;

were similar before and after the energy drink V/+

consumption.

One of the important parts in the results was that the

low caffeine energy drinks had no significant effect on

blood pressure.

The coffee consumption had a p-value of <.0001.
The blood pressure was measured through the
OMROM (the blood pressure monitor) 3 times.

The diastolic blood pressure was insignificantly R/+;
reported, and the p-values breakdown are posted V/+
below.

1.9 (p<0.05)

3.2 (p>0.05)

3.9 (p<0.05)

5.2 (p<0.01)

Based on the first group in the study, the green tea
treatment for the systolic blood pressure it was

significantly lower from the values of baseline. The

p-Values are posted below are based on 1- 4 months.

3.3 (P<0.05)

5.4 (p<0.01)

8.4 (p<0.001)

focused on the outcome of heart rate variability
through the consumption of expresso coffee. The
study reported a significant increase in heart rate
variability after the consumption of different bev-
erages caffeinated expresso, decaffeinated expresso,
and water in the 3 groups but with no clear reporting
of the p-value. Shah et al. (2019) reported statis-
tically significant (p < 0.001) heart rate results after
participants consumed 32 ounces of the energy drink.

Each study presented a different source of caffeine
and reported a mix of results on the heart rate out-
comes. Some studies showed an increase in heart
rate after consuming the caffeine beverage while
some studies presented a decrease in heart rate after
consuming the beverage. Overall, it is important to
note that although similar beverages may have been
used in trials, each study presented a different major
finding on the heart rate outcome.
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Table 4. tudies examining heart rate as an outcome after consumption of caffeine

Author
and Year

Arazi et
al.,, 2014

Chap-
man et
al., 2021

Costa et
al., 2023

Fletcher
etal.,
2017
Flueck et
al.,, 2016

Nowak
et al.,,
2019

Shah et
al., 2019

Study Design & Participants

Study: Randomized controlled trial Participants:
Hypertensive Women e 24 middle-aged women e
Three groups which contains 8 people. Average of
Age, Height, and Weight -Age: 46.4 -Weight: 66.6 kg
-Height: 166.3 cm Green Tea Extract ( ~75 mg EGCG)
was consumed by groups T and R. Placebo Group-
~490 mg Maltodextrin Capsule (twice a day for a
total of three weeks) Control Group- Only Ingested
PL Blood pressure and Heart Rate measured before
and after exercise at 0, 15, 30, 45, and 60 minutes.
Study: Randomized, double-blinded crossovers
experimental trials. Total Participants: 12 healthy,
nonobese adults 10 Males 2 Females e Age: 24 years
e Body Mass Index: 24.1 +/ 3.1 kg/m”~2 e Weight: 76
+/ 9 kg e Height: 177 +/ 8 cm

Study: Prospective Study Participants: 30 young
healthy adults e Age:18 and 22 years old

Study: Double blind, randomized, crossover, and
controlled. Participants: 18 Healthy adults from ages
18 and 40 years. e 12 Men e 6 Women

Study: Double blind, placebo controlled, and
randomized. Participants: healthy, non-smoking
men. e Age range: 18 and 60 years old e Physically
active for at least three times per week. e The
participants suffering from diabetes were excluded
from the study.

Study: Research Article Total participants: 88 49
Females 39 Males 15 individuals- overweight. 3
individuals- underweight. Healthy volunteers (over
the age of 18) Average Age: 25 The participants were
divided into total of 4 groups. All the participants
had their blood pressure (SBP and DBP), heart rate
(HR), and blood glucose measured and recorded.
Study: Randomized, double-masked, crossover, and
placebo controlled Total Participants: 34 Average
Age: 22.1 (Ages 18-40 years) Location: University
Campus setting

Zimmerman§tudy: Randomized Crossover Participants: 77

Viehoff
etal.,
2016

healthy individuals (38 habitual and 39 non-habitual
coffee consumers) There were three groups for the
study, and each consumed a different beverage. The
beverages were warm eater, decaffeinated expresso,
and expresso.

Major Findings

-At three weeks, the green tea extract did not affect
the results of systolic blood pressure, diastolic blood
pressure, and heart rate. -No significant differences
reported for heart rate between the three groups
(79.5- T Group, 78- R Group, and 74- C Group)

At baseline, no difference was observed at the
consumption of the pre-drink for heart rate.

After the consumption of the energy drink Red Bull,
a decrease in heart rate was observed. However, the
results were not significant.

One of the parameters that showed no difference
between the groups at any time of the study was
heart rate.

Heart Rate Variability did not change significantly
after the ingestion of caffeine compared to the
placebo group. All the trials observed a decrease in
heart rate, but the results were non-significant.

Heart rate significantly decreased after the
consumption of noni juice. The decrease in heart
rate was observed after the consumption for the
third part of the noni juice and results were
statistically significant (p=0.030).

Heart rate was statistically significant (P<0.001) after
energy drink consumption.

Heart Rate Variability increased after the
consumption of decaffeinated or caffeinated
expresso. Also, Heart Rate Variability increased after
the consumption of water.

Bias
Rat-

ing
R/+V/©

R/+;V/+

R/+;
V/+
R/+;V/+
R/+;

V/+

R/+;V/+

R/+;V/+

R/+;
V/+
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Quality/Risk Assessment

The quality assurance of the literature review was
completed using the Quality Criteria Checklist pub-
lished by the Academy of Nutrition and Dietetics
Evidence Analysis Library (Academy of Nutrition
and Dietetics, 2016). A total of 36 articles were
given a “+” rating, which indicates a strong article.
On the other hand, nine studies received a rating of
“neutral” which indicates that publications are not
exceptionally strong. None of the selected articles
in the systematic review received a negative rating.
Table 3 and 4 above outline the selected studies pre-
sented in the systematic review and bias rating given
to each study.

4 | DISCUSSION

The topic of caffeine consumption and blood pres-
sure has been discussed in multiple studies through-
out the years. The results of the systematic review
were mixed as each selected study presented differ-
ent data after consumption of the caffeinated bev-
erages. The most reviewed studies focused on the
increase in systolic and diastolic blood pressure
(N=11), heart rate outcomes (N=8), impact on dias-
tolic blood pressure (N=7), impact on systolic blood
pressure (N=7), decaffeinated and caffeinated cof-
fee effects on blood pressure (N=5), decrease in both
diastolic and systolic blood pressure (N=3), and no
change reported in diastolic and systolic blood pres-
sure (N=3).

The increase in systolic and diastolic blood pres-
sure reported mixed p-values however observed an
increase in the blood pressure within hours of admin-
istrating the caffeinated beverages to the selected
participants. The beverages presented in the studies
were a variety with energy drinks tested the most fol-
lowed by tea, coffee/caffeinated beverage, and soft
drink. On the other hand, there are a total of five
studies that showed a decrease in both systolic and
diastolic blood pressure after participants consumed
the caffeinated beverage of coffee or tea. There are
total of five studies that focused on the intake of
caffeinated or decaffeinated coffee which results in
mixed results as some studies focused on a reduction
in blood pressure while other studies showed no sig-
nificant effect after consuming the beverage.

There are a total of three studies that noted no signif-
icant difference between systolic and diastolic blood
pressure after healthy participants consumed the caf-
feinated beverage. On the other hand, the impact on
systolic and diastolic blood pressure outcomes pre-
sented in the beginning of the results section focused
on the studies that also highlighted no impact on the
blood pressure value after consuming the beverage.
A total of eight sources focused on the heart rate or
heart rate variability after consuming the caffeinated
beverages. Of the selected eight sources, two high-
lighted increases in heart rate, followed by two stud-
ies focused on the decrease in heart rate, and four
studies noted no significant difference. Table 3 and
4 outline the selected studies along with study design,
participants, major findings, and the rating.

Overall, the final findings from each study presented
in the systematic review were mixed due to the dif-
ferent data reported after the caffeinated beverages
were consumed from the participants who varied in
age. Therefore, it is important for individuals to fol-
low the set health guidelines in order to understand
the recommended caffeine consumption intake.

Application for Practitioner

Although there are numerous studies presented in
the systematic review that showed a statistically sig-
nificant elevated blood pressure effect on the par-
ticipants whether on the systolic or diastolic num-
bers. However, with the different caffeine sources
presented in the systematic review, it is recom-
mended individuals follow the set guidelines pub-
lished by the Food and Drug Administration and
peer-reviewed journals to understand the appropriate
amount of caffeine to consume. The FDA recom-
mends healthy adults consume a maximum amount
of 400 milligrams of caffeine per day which is equiv-
alent to around 4 to 5 cups of coffee (Food and Drug
Administration, 2020). However, for individuals
who may have a family history of high blood pres-
sure or are currently diagnosed with hypertension, it
1s important to continue monitoring any blood pres-
sure changes, limit caffeine intake, and discuss the
health issues with a healthcare professional (National
Library of Medicine, 2021).

Strengths/Limitations

The systematic review presented both strengths and
limitations. One of the strengths was the number of

Res Rev (Wilmington, N.C.) 5 (6), 2603—2617 (2024)

RESEARCH REVIEW 2612



Abuhamdan er AL

RESEARCH REVIEW

sources found aligning to the established inclusion
criteria. Another strength was the mixed age groups
presented in each study. All the selected articles
went through the PRISMA guidelines which helped
to determine sources that met the criteria of the sys-
tematic review and sources excluded from the pro-
cess. The multiple caffeine sources that focused on
a particular population in each study, led to limita-
tions due to limiting the generalizability. Most stud-
ies used questionnaires or self-reported data from
the participants as a tool to gather health informa-
tion The self-reported data may affect the accuracy
of the results. Another limitation presented in the
study is the limited availability of English-free, full-
text sources.

5 | CONCLUSION

This systematic review aimed to examine the con-
sumption of caffeine and negative health effects on
blood pressure. However, the blood pressure effects
from the different caffeine sources demonstrated
mixed results as some studies presented significantly
elevated blood pressure and other studies presented
non-significant results for both diastolic and systolic
blood pressure. The systematic review presented the
effects of blood pressure through the consumption of
caffeine sources such as tea, coffee, energy drinks,
soda, and other caffeine intake. The studies focused
on the effects of caffeine on diverse groups of indi-
viduals ranging from ages 18 to 84. Further research
is needed to address the long-term and short-term
health effects of the consumption of one type of caf-
feine source to better understand the impact on blood
pressure.
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