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ABSTRACT 
 

Background: In view of the impact of hypertension on public health, the objective of this study was 
to determine whether having had a cup of coffee in an everyday life setting raises blood pressure 
significant enough to make it a methodological issue in routine sphygmomanometry.  
Methods: Healthy normotensive volunteers from a private university in Malaysia were recruited. 
After an overnight fast, seated systolic and diastolic blood pressures (SBP and DBP) of habitual 
coffee drinkers (n=16) were measured (Omron HEM 7080 automated monitor) in the laboratory 15 
min. before and  every 15 min. up to 90 min. after drinking strong coffee. This was repeated on 
non-habitual drinkers (n=16) who also underwent a control study (decaffeinated coffee). To see 
whether the laboratory findings could be extrapolated to everyday life setting, the pre-coffee BP 
and  30 min.- and 60 min.- post-coffee BPs were measured on habitual  coffee drinkers (n=18) who 
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consumed self-prepared coffee and who carried on with routine office work between BP 
measurements taken in a nearby room. 
Results: In the laboratory setting, coffee significantly increased SBP and DBP at all time-points in 
non-habitual drinkers (e.g.11.38+/- 8.2 and 10.75+/-5.7 mm Hg at 75 min; P<0.01, repeated 
measures ANOVA and Dunnett's test); in habitual drinkers, SBP only was increased (7.23+/-4.7 at 
90 min; P<0.05). In the office setting, smaller but significant DBP elevations (3.72+/-5.1 at 60 min; 
P<0.05) were observed.  
Conclusion: The results indicate that having had a cup of coffee could be a methodological issue 
in routine sphygmomanometry, particularly with non-habitual coffee drinkers consuming strong 
coffee. However, caution should be exercised in drawing conclusions because of the small sample 
size. 

 
 
Keywords: Caffeinated coffee; decaffeinated coffee; blood pressure; methodological issue; 

sphygmomanometry; habitual coffee drinker; non-habitual coffee drinker; office setting. 
 

1. INTRODUCTION 
 
The accurate and valid measurement of blood 
pressure (BP) is the bedrock of the management 
of arterial BP disorders. The measurement 
should reflect, as much as possible, the true BP 
prevailing under a particular circumstance. 
Despite technological advances, the only 
practical method available to the majority of 
health care givers worldwide for diagnosing or 
monitoring hypertension remains indirect 
sphygmomanometry, which unfortunately is 
fraught with inherent and potential errors [1].  
The sphygmomanometric readings are also 
subject to background variability (or noise). A 
difference of few millimetres of mercury seems to 
have a large impact on diagnosing or monitoring 
hypertension: Approximately 1 in 4 adults, 
worldwide, would be classified as hypertensive 
on the basis of a single BP measurement with 
the cut off level of >140 mm Hg systolic or 90 
mm Hg diastolic [2]. In the face of the rising 
global threat of hypertension to public health [3], 
how accurately we measure the BP is crucial. 
Many guidelines or commentaries on the 
methodology of BP measurement have been 
published. What is conspicuously lacking or 
being inadequately or inconsistently touched 
upon in the these publications is the issue of 
having had a cup of caffeinated coffee prior to 
BP measurement; many of these did not address 
this issue at all [4-8] while some recommended 
that coffee or caffeine-containing beverages 
should not be taken immediately before [9], 
within 30 min. [10], or within 1 h prior to 
measurement [11]. The omission or insufficient 
treatment of this issue becomes even more 
evident in the light of the following reports: (i) 
Coffee is the most widely used stimulant in 
Western society [12] and caffeine, a methyl 
xanthine consumed in coffee, tea, cola soft 

drinks and energy drinks, is probably the world's 
most widely used drug, with coffee accounting for 
54% of all caffeine use [13]; (ii) World coffee 
consumption is growing at annual rate of 0.4 per 
cent [14]; (iii) Most but not all studies showed 
that coffee at dietary doses acutely and 
significantly increases both the systolic and 
diastolic BP(SBP and DBP) within 30 minutes, 
peaking  in 1-2 hours, and may persist for more 
than 4 hours [15,16]; (iv) The pressor effect of 
coffee is generally attributed to its caffeine 
content [17] although one study [18] reported that 
coffee acutely increased blood pressure 
independently of caffeine content; (v) The 
tolerance to pressor effect that develops with 
chronic coffee consumption could be incomplete 
[19]. 
 
With this background, the present study aimed to 
find out whether a strong cup of regular 
(caffeinated) coffee or decaffeinated coffee has 
acute pressor effects on the arterial blood 
pressure and if present, whether this pressor 
effect is still significant for a chronic coffee 
drinker in an environment similar to that of a 
doctor’s office, making recent coffee intake an 
issue in routine sphygmomanometry. 
 

2. METHODS 
 
2.1 Participants 
 
Apparently healthy 18-55 year-old subjects of 
either sex were recruited from the student, staff 
and simulated patient population of the 
International Medical University (IMU), Kuala 
Lumpur. Diabetic, pregnant or lactating subjects 
and those with cardiovascular disorders and 
those on medications were excluded from the 
study. 
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2.2 The Blood Pressure (BP) Measuring 
Instrument and Procedure 

 
An automated oscillometric BP monitor (HEM 
7080, Omron, Japan), newly purchased and 
validated against the mercury 
sphygmomanometer, was set to display the 
means of  three consecutive BP and heart rate 
readings taken 1 min. apart. 
 
The subject was seated with the back supported, 
legs uncrossed and resting on the floor. The arm 
with the higher BP reading compared with the 
other arm (predetermined during screening) was 
positioned on the table so that the middle of the 
cuff was at the level of the heart (the mid-point of 
the sternum). To ensure a rest period of at least 
5 min., the start button of the BP monitor was 
pressed 5 min. after applying the cuff and 
positioning of the arm. The same instrument and 
the same measurement protocol were used for 
all measurements by the same experimenter 
(MAK).  
 

2.3 Coffee Preparation 
 
Standardized caffeinated coffee was prepared by 
pouring boiled water to a mug containing 3 
teaspoonfuls (3.4 g) of coffee granules (Nescafe 
Gold, Nestle), 2 tablespoonfuls (13.3 g) of 
creamer powder (Indo Café), and 1 tablespoonful 
(12.4 g) of sugar granules to make up to the 
volume of 270 ml. Compared with single-use 
Nescafe sachets containing 2 g of coffee 
granules (commercially available in Malaysia), 
our standardized coffee could be considered 
“strong”. Decaffeinated coffee was prepared as 
above using the same amount (3.4 g) of 
decaffeinated coffee granules (Nescafe Gold, 
Nestle). 
 
Non-standardized caffeinated coffee was self-
prepared by the volunteers undergoing the office 
setting experiment according to his/her taste 
from the vending machines provided in the staff 
common room. 
 

2.4 Experimental Design  
 

(1) Orientation sessions: For screening and 
getting the subjects accustomed to the 
experimental environment, the 
experimenter and the procedure. 

(2) Laboratory sessions: These were designed 
to determine, under controlled conditions, 
the acute effects on the brachial arterial BP 

of a cup of strong coffee in habitual coffee 
drinkers (n=16) and the effects of strong 
coffee vs. decaffeinated coffee in non-
habitual coffee drinkers (n=16). It  was a 
randomized single-blind cross over study 
in that the order  in which the subjects 
received the caffeinated and decaffeinated 
coffee was randomized, and they did not 
know which coffee they were receiving.  

(3)  Office-setting sessions: These were 
designed to see whether these laboratory 
findings could be extrapolated to everyday 
life setting. Pre-coffee and post-coffee BPs 
of habitual coffee drinkers (n =18), taken in 
one of the learning rooms near their office, 
were compared. Here, the subjects 
consumed self-prepared coffee and carried 
on with routine work between the BP 
measurements. (Figs. 1 and 2) 

 

2.5 Experimental Sessions 
 
(1)  Orientation sessions were done in the 

rooms where the respective experimental 
sessions were to be carried out. Subjects 
completed a brief demographic, health and 
lifestyle questionnaire, after which seated 
BPs were measured on both arms, in the 
same way these would be measured in the 
experimental sessions. The arm with 
consistently higher readings (3 times) was 
noted down for future BP measurements. 
Those who consumed coffee daily or on 
regular basis were classified as habitual 
coffee drinkers while those who did not, 
rarely or occasionally consume coffee and 
other caffeinated drinks were classified as 
non-habitual coffee drinkers. Experimental 
procedures were explained, and informed 
consent was obtained from the volunteers 
who were eligible for the study. The project 
had been approved by the Joint Research 
and Ethical Committee of the University (B 
Pharm 4.8/JCM21/2009). 

(2)  Laboratory sessions: These were done in a 
controlled environment (private room in the 
laboratory with temperature maintained at 
22°C): (i) The subjects were requested to 
undergo overnight fasting starting from 10 
pm on the night before the experiment. 
Overnight fasting was done to minimize 
variations in baseline and measured 
cardiovascular parameters as the neuro-
endocrine systems controlling these 
parameters can be affected by timing, 
composition (e.g. caffeine content) and 
size of meals taken. The non- habitual 



drinkers (but not the habitual drinkers) 
were asked to abstain from consumption of 
caffeine-containing food and beverages 
(the list of which was provided) for three 
days prior to the day of the experiment; (ii) 
On arrival at the laboratory (8.00 
am), a light breakfast consisting of biscuits 
and water was given to minimize 
hypoglycaemia-induced sympathetic 
effects on the BP; (iii) The subjects were 
asked to visit the toilet to relieve the 
bladder as bladder distension could affect 
the BP [20]; (iv) Two BP recordings (each 

 

Fig. 1. Flow chart showing the experimental design.
versa denotes a cross-over design.

comprised 16 participants.

staff 
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drinkers (but not the habitual drinkers) 
were asked to abstain from consumption of 

containing food and beverages 
list of which was provided) for three 

days prior to the day of the experiment; (ii) 
On arrival at the laboratory (8.00 – 11.00 
am), a light breakfast consisting of biscuits 
and water was given to minimize 

induced sympathetic 
P; (iii) The subjects were 

asked to visit the toilet to relieve the 
bladder as bladder distension could affect 

; (iv) Two BP recordings (each 

in triplicates) were taken 15 min. apart and 
the mean of the second set of triplicates 
was taken as the baseline BP; coffee or 
decaffeinated coffee (prepared after the 
first measurement) was drunk within 5 min. 
at the end of second measurement; (v) 
Once the subject finished drinking, the BP 
was measured every 15 min. until 90
In between BP measuremen
subjects were encouraged to relieve their 
bladder (as there could be caffeine
induced diuresis).   

 
Flow chart showing the experimental design. Switching from block*to block** and vice 

over design. Adding up, block* comprised 16 participants and block ** 
comprised 16 participants. Expt., experiment; Lab., Laboratory 

(n= 18) 
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in triplicates) were taken 15 min. apart and 
the mean of the second set of triplicates 

baseline BP; coffee or 
decaffeinated coffee (prepared after the 
first measurement) was drunk within 5 min. 
at the end of second measurement; (v) 
Once the subject finished drinking, the BP 
was measured every 15 min. until 90th min. 
In between BP measurements, the 
subjects were encouraged to relieve their 
bladder (as there could be caffeine-

 

block*to block** and vice 
Adding up, block* comprised 16 participants and block ** 



Fig. 2. Time-points for BP measurements in 
office setting protocol (lower panel)

 

2.6 Office-Setting Sessions 
 

At appointed time during office hours, the 
habitual coffee drinkers (n=18, mostly lecturers 
and some office staff) were called by phone to 
come to one of the learning rooms located near 
their office. After completing the questionnaire, 
their pre-coffee BP was taken. They were then 
requested to visit the staff room to make their 
own coffees which were to be drunk within 5 m
after which they were contacted by phone to visit 
the same room for measurement of 30 min. 
60 min.- post-coffee BPs. In between the 
measurements, they went on with their work in 
their own offices or elsewhere. 
 

2.7 Statistical Analysis 
 

The results are expressed as mean ± standard
deviation (SD). The significance level was set at 
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points for BP measurements in laboratory setting protocol (upper panel) and 
office setting protocol (lower panel) 

At appointed time during office hours, the 
habitual coffee drinkers (n=18, mostly lecturers 

called by phone to 
come to one of the learning rooms located near 
their office. After completing the questionnaire, 

coffee BP was taken. They were then 
requested to visit the staff room to make their 
own coffees which were to be drunk within 5 min. 
after which they were contacted by phone to visit 
the same room for measurement of 30 min. - and 

In between the 
hey went on with their work in 

results are expressed as mean ± standard 
deviation (SD). The significance level was set at 

P≤0.05. One-way analysis of variance (ANOVA) 
followed by Dunnett test was used  for the 
comparison of parameters among the groups;  
one-way repeated measures ANOVA f
Dunnett test was used for the BP and heart rate 
changes from the baseline after intervention 
within each group. 
 

3. RESULTS 
 

3.1 Baseline Characteristics of 
Participants 

 

The majority of the participants were local 
Malaysians (Malay, Chinese, Indian and others) 
and also several international participants (none 
were of African descent). There were no 
significant differences among the three groups of 
participants as regards body mass index (BMI), 
baseline heart rate (HR) and BPs, though 
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Baseline Characteristics of the 

The majority of the participants were local 
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and also several international participants (none 
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office setting group was older, the majority being 
lecturers (Table 1). Among habitual coffee 
drinkers recruited for laboratory setting protocol, 
12 subjects drank coffee 1-2 cups daily, while 4 
drank 2-3 cups daily. Among those recruited for 
office setting protocol, 10 drank 1-2 cups daily, 5 
drank 2-3 cups daily and 3 drank 3-4 cups daily. 
 

3.2 Blood Pressure Responses to 
Standardized Coffee (Laboratory 
Setting) 

 

In both groups (habitual and non-habitual coffee 
drinkers, n=16 each), the SBP increased 
significantly at 15 min after drinking coffee, and  
remained significantly elevated  until  90 min. 
when the experimental session ended (Figs. 3 
and 4). Compared with the pressor responses of 
habitual drinkers, the SBP of the non-habitual 
drinkers were higher (+4.88±4.2vs +11.38±8.2 at 
75 min. for habitual and non-habitual drinkers 
respectively) but the difference did not reach 
statistical significance. As for DBP, the significant 
increases at all time-points after coffee drinking 
were observed in non-habitual drinkers (Fig. 5) 
but not in habitual coffee drinkers (+2.06±6.3vs. 
+11.38±8.2 at 75 min. for habitual and non-
habitual drinkers respectively). Thus, after 
drinking a strong cup of coffee, both the SBP and 
DBP significantly increased in non-habitual 
coffee drinkers while an increase in SBP only 
was observed in habitual coffee drinkers. The 
maximum SBP and DBP increments in non-
habitual coffee drinkers were 10.06±4.8 mmHg 
and 10.75±5.7 mmHg respectively while those 
for habitual coffee drinkers were 6.19±7.6 mmHg 
and 3.13±7.3 mmHg respectively. 
 

3.2.1 Heart rate (HR) responses to 
standardized coffee (laboratory setting) 

 

After drinking coffee, no significant changes in 
HR were found in either group (Table 2). 
 

3.3 Blood Pressure Responses to 
decaffeinated Coffee (Laboratory 
Setting) 

 

At all time-points up to 90 min after drinking 
decaffeinated coffee, no significant changes in 
B.P. (Fig. 6) nor in heart rate(not shown)  were 
observed in non-habitual drinkers. 
 

3.4 The Effects of Drinking Self-Prepared 
Coffee on Habitual Coffee Drinkers in 
the Office Setting Protocol 

 

After drinking self-prepared coffee, there was no 
significant increase in SBP while the DBP 

increased significantly (P<0.05) from baseline 
value of 76.22±11.37 mmHg to 79.44±11.77 and 
79.94±12.18 mmHg at 30

th
 and 60

th
 min. after 

drinking coffee. 
 

4. DISCUSSION  
 

Our results indicate that in non-habitual coffee 
drinkers, drinking a strong cup of coffee has a 
significant pressor effect up to the end of the 
experimental period, that is, 90 min. from 
completion of coffee ingestion. The dose of 
coffee was made deliberately high as the 
purpose was to confirm whether coffee acutely 
raises the blood pressure.  This is because one 
study [21] reported that coffee (80 mg of 
caffeine) did not have significant acute pressor 
effect on peripheral arterial blood pressure of 
healthy adults. Although we did not chemically 
analyse the caffeine content of our cup of coffee, 
it could be between 52.6 mg and 117  mg when 
calculated from the values of caffeine 
concentration (mg per gram of coffee) given in 
two sources [12,22]. In a previous study done on 
37 healthy normotensive Myanmar subjects and 
in which one of present authors was involved 
[23], a lower dose of coffee (Nescafe instant 
coffee powder, 2 teaspoonful or 2.5 g) was found 
to raise both the SBP and DBP at all time points 
until the end of the study at 90 minutes (by 8.17+ 
7.1 mm Hg and 8.11+8.7 mmHg respectively). 
The conventional mercury sphygmomanometry, 
still considered a gold standard in indirect blood 
pressure measurement, was used in that study 
whereas automatic electronic oscillometric 
monitor (Omron) was employed in the present 
study. We can thus conclude that in healthy 
normotensive non-habitual coffee drinkers, 
drinking moderately strong coffee acutely 
increased both the systolic and diastolic blood 
pressures as early as 15 minutes after drinking 
and that the pressor effect remains significant for 
at least 90 min.  Although Keratzis and co-
workers [21] failed to find significant acute effect 
of coffee (80 mg of caffeine) on peripheral 
arterial blood pressure of 16 young healthy 
adults, the bulk of literature indicates otherwise. 
In a comprehensive review of controlled trials 
from 1996 to 1999, Nurminen and co-workers 
[24] reported acute pressor effects of coffee or 
caffeine of 2 to 12 mm Hg for SBP and 3 to 13 
mm Hg for DBP in normotensive individuals.  
James, in his review in 2004 stated that there is 
extensive evidence of acute BP elevations in the 
range of 5 to 15 mm Hg systolic and 5 to 10 mm 
Hg diastolic after experimental administration of 
caffeine in amounts comparable to those 
consumed in everyday life [25]. A more recent 



review [15] on caffeine’s acute effect on blood 
pressure reported changes of 3
systolic and 4-13 mm Hg diastolic, typically 
occurring within 30 minutes, peaking in 1
hours, and persisting for more than 4 hours. 
our study we did not look into the effect of age, 
gender and menopause on the coffee’s press
effect.  In this regard, Farag and co
did a randomized, cross-over study on 165 
healthy subjects, and reported that ingestion of 
caffeine (250 mg) in the laboratory setting 
resulted in an average increases (at 45 to 60 
min.) in SBP and DBP of 4 mm Hg regardless of 

Table 1. Baseline characteristics of the participants

Parameters Laboratory setting
Habitual coffee 
drinkers 
(HbCf
(n=16)

Age (years) ± SD 27.94±7.30 (19
Gender 8 males, 8 females
Body Mass Index ± SD (kg/m²) 22.94±4.25
BP ± SD (Systolic/ Diastolic 
mmHg) 

110.13
 76.56±7.78 

Heart Rate ± SD 
(beats/minute) 

77.63±10.62

Mean arterial pressure** ± SD 
(mmHg) 

87.64±8.81

Pulse Pressure**± SD (mmHg) 33.56±8.39
* P<0.05, One-Way ANOVA followed by the Dunnett’s test (versus other 2 groups)

** Mean arterial pressure (calculated) = DBP +1/3

 

Fig. 3. The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee in 
the non

** P≤0.01, One-way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)
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on caffeine’s acute effect on blood 
rted changes of 3-15 mm Hg 

13 mm Hg diastolic, typically 
occurring within 30 minutes, peaking in 1-2 
hours, and persisting for more than 4 hours. In 
our study we did not look into the effect of age, 
gender and menopause on the coffee’s pressor 

Farag and co-workers [16] 
over study on 165 

healthy subjects, and reported that ingestion of 
caffeine (250 mg) in the laboratory setting 
resulted in an average increases (at 45 to 60 

of 4 mm Hg regardless of 

age, gender, menopause, or hormonal 
(oestrogen) status. 
 
Moreover, coffee does not seem to have 
significant effect on the plasma levels of sex 
steroids and their binding globulins [26]. Although 
the reported magnitude of pressor re
varied among different studies, the results from 
our study and those of others suggest that coffee 
(or caffeine) could acutely increase the blood 
pressure and therefore is an issue to be 
considered in evaluation of blood pressure 
readings across age and gender groups.
 

Baseline characteristics of the participants 
 

Laboratory setting Office setting
Habitual coffee 
drinkers  
(HbCf-Lb)   
(n=16) 

Non-habitual coffee 
drinkers           (Non-
HbCf-Lb) 
 (n=16) 

Habitual coffee 
drinkers 
(HbCf-Of) 
(n=18) 

27.94±7.30 (19-39) 26.25±8.63 (20-49) 39.28±9.57* (21
8 males, 8 females 11 males,5 females 9 males, 9 females
22.94±4.25 22.30±4.11 23.74±3.12
110.13±12.63/ 
76.56±7.78  

109.94±16.02/      
72.81±12.78  

115.50±14.37
76.22±11.37 

77.63±10.62 73.13±13.17 74.56±6.15

87.64±8.81 89.18±11.82 85.06±13.43

33.56±8.39 39.28±8.23 37.13±7.87
Way ANOVA followed by the Dunnett’s test (versus other 2 groups) 

ressure (calculated) = DBP +1/3 (Pulse Pressure) where pulse pressure = SBP

 

The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee in 
the non-habitual coffee drinkers (n=16) 

way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)
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age, gender, menopause, or hormonal 

Moreover, coffee does not seem to have 
significant effect on the plasma levels of sex 
steroids and their binding globulins [26]. Although 
the reported magnitude of pressor responses 
varied among different studies, the results from 
our study and those of others suggest that coffee 
(or caffeine) could acutely increase the blood 
pressure and therefore is an issue to be 
considered in evaluation of blood pressure 

e and gender groups. 

Office setting 
Habitual coffee 
drinkers  

Of)  
 

28±9.57* (21-54) 
9 males, 9 females 
23.74±3.12 
115.50±14.37/    
76.22±11.37  
74.56±6.15 

85.06±13.43 

37.13±7.87 

(Pulse Pressure) where pulse pressure = SBP-DBP 

 

The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee in  

way repeated measures ANOVA followed by Dunnett’s test (versus baseline value) 



Table 2.  The heart rate (HR) responses to standardized coffee in habitual and non

 
Time point 
(minutes) 

Hbcf
habitual coffee drinkers 

HR (beat/minute) ± SD

0 (Baseline) 77.63±10.62 
15 77.63±9.47 
30 75.31±8.34 
45 76.06±8.96 
60 75.81±10.51 
75 77.13±8.97 
90 75.19±9.56 

Fig. 4. The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee 
in the habitual 

* P≤0.05, One-way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)
 

Fig. 5. The diastolic blood pressure (DBP) responses (mean±SE) to standardized coffee 
in the non

* P≤0.05, One-way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)
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responses to standardized coffee in habitual and non
coffee drinkers 

Hbcf-Lb 
habitual coffee drinkers (n=16) 

Non-hbcf-Lb
non-habitual coffee drinkers

HR (beat/minute) ± SD HR changes from the 
baseline HR ± SD 

HR (beat/minute) 
± SD 

HR changes from the 
baseline HR ± 

- 73.13±13.17 - 
0.00±5.11 73.38±11.73 0.25±6.09
-2.31±5.16 72.38±12.44 -0.75±8.09
-1.56±6.32 71.19±12.99 -1.94±9.08
-1.81±8.82 73.56±13.75 0.44±10.28
-0.50±8.23 72.56±13.27 -0.56±9.30
-2.43±8.99 71.06±12.86 -2.06±11.35

 

 

The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee 
in the habitual coffee drinkers (n=16) 

way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)

 
The diastolic blood pressure (DBP) responses (mean±SE) to standardized coffee 

in the non-habitual coffee drinkers (n=16) 
way repeated measures ANOVA followed by Dunnett’s test (versus baseline value)
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responses to standardized coffee in habitual and non-habitual 

Lb 
coffee drinkers(n=16) 

changes from the 
baseline HR ± SD 

0.25±6.09 
0.75±8.09 
1.94±9.08 

0.44±10.28 
0.56±9.30 
2.06±11.35 

 

The systolic blood pressure (SBP) responses (mean±SE) to standardized coffee  

way repeated measures ANOVA followed by Dunnett’s test (versus baseline value) 

 

The diastolic blood pressure (DBP) responses (mean±SE) to standardized coffee  

way repeated measures ANOVA followed by Dunnett’s test (versus baseline value) 



 
 
 
 

Wai et al.; BJMMR, 6(10): 965-977, 2015; Article no.BJMMR.2015.273 
 
 

 
973 

 

Since the pressor effects were observed after 
drinking caffeinated but not decaffeinated coffee, 
we can infer that the pressor effect of coffee is 
most likely to be due to its caffeine content. 
However, it is surprising that Corti el al. [18] 
reported rises in SBP (but not DBP) at 30 and 60 
minutes (by 5.5+ 2.5 mm Hg and 12+ 3 mmHg 
respectively) after administration of decaffeinated 
coffee, despite the absence of a rise in plasma 
caffeine concentration. One study [24] reported a 
small but significant rise in DBP after 
decaffeinated coffee drinking compared with 
regular coffee which significantly increased both 
SBP and DBP to a greater extent. 
 
However, other studies [21,27,28] did not find 
any acute pressor effect of decaffeinated coffee. 
In a randomized double-blind, crossover trial 
involving healthy habitual coffee drinkers,  
switching over to decaffeinated coffee for the 
subsequent weeks was reported to result in  a 
significant but small decrease in ambulant SBP 
and DBP [12]. Even if decaffeinated coffee of 
some preparations under certain circumstances 
does have some pressor effect, it would not have 
mattered as far as the objective of the present 
study is concerned as recent ingestion of any 
coffee could have any how raised the blood 
pressure, making coffee drinking a 
methodological issue in routine BP 
measurement. 
 
In the present study, we compared the 
cardiovascular responses of habitual and non-
habitual coffee drinkers to the same dose of 
coffee in identical experimental setting. The 
systolic but not the diastolic BP of habitual coffee 
drinkers were significantly but modestly raised 
(about 5 mm Hg) at all time-points until the 90 
min. while non-habitual coffee drinkers exhibited 
significantly greater systolic and diastolic pressor 
responses. Corti et al. [18] have shown that 
coffee drinking increased BP in non-habitual 
coffee drinkers but not in habitual coffee drinkers. 
This is not surprising as habitual coffee drinking 
could lead to tolerance. In a study on 338 young 
women, drinking coffee on the testing day 
caused elevated SBP whereas no association 
was found with habitual coffee intake [29]. Near 
complete tolerance to caffeine’s pressor effect 
was reported to have developed over the first 1-4 
days of caffeine [30].  A report on cardiovascular 
effects of 67 and 133 mg of caffeine on 12 
healthy habitual coffee drinkers [19] indicated 
that habitual coffee drinking does not lead to 
complete tolerance to caffeine. Again, it can be 
said that regardless of being an occasional or a 

habitual coffee drinker, recent coffee drinking 
could elevate the BP, more so for the former than 
the latter, thereby rendering recent coffee 
drinking an issue in routine blood pressure 
measurement methodology. 
 
Are the pressor effects of coffee ingestion in 
normotensive individuals also found in people 
with hypertension, who require more frequent 
blood pressure measurements by way of 
monitoring? A single oral dose of caffeine 
equivalent to 2 to 3 cups of coffee was reported 
to increase SBP for 3 hr in mildly hypertensive 
men as well as in their normotensive 
counterparts but the former group showed more 
persistent elevation in DBP than the latter [31]. 
The same dose of caffeine administered to 
borderline hypertensive men was reported to 
increase DBP 2 to 3 times larger than that in 
normotensive controls [32] and the strongest 
pressor effect of caffeine was observed in the 
diagnosed hypertensive group compared with 
high-normal BP group. A recent systemic review 
and meta-analysis [33] of the controlled trials 
showed that in hypertensive individuals, caffeine 
or coffee intake produces acute elevation in SBP 
by 8 mm Hg and DBP by 5.7 mm Hg, with the BP 
increases occurring in the first hour after caffeine 
intake and lasting up to or more than 3 hr. Coffee 
drinking can therefore said to be a greater issue 
in routine sphygmomanometric monitoring of 
hypertensive individuals. 
 
Now that we have shown that drinking strong 
coffee increased the SBP of habitual coffee 
drinkers under laboratory conditions, we need to 
see whether these findings could be extrapolated 
to real life setting where a person who has 
enjoyed a cup of coffee prepared to his own 
liking is about to have his blood pressure 
measured. Will the pressor effect of coffee be 
lost in this noise of everyday life, particularly in 
hectic work environment (office setting)? Our 
results on free moving volunteers (office and 
academic staff) show that DBP (but not SBP) 
responses to drinking various strengths of coffee 
(self- prepared) were significantly  raised at all 
measured time points (30 and 60 min). Coffee 
increases sympathetic nerve activity [18] and 
plasma catecholamines [17] and high 
professional strain was reported to be associated 
with a higher DBP of 4.5 mm Hg during working 
periods [34]. In our subjects in the office setting, 
coffee might have enhanced the already raised 
sympathetic tone thereby accounting for the rise 
in DBP. This could imply that though much 
diminished in magnitude compared with the 
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controlled laboratory setting where standardized 
strong coffee was administered, coffee drinking 
in everyday life (work place) setting can raise the 
BP to make it an issue in BP measurement, 
particularly in a doctor’s office where there could 
be white coat effect [35]. 
 
For obvious practical reasons, we cannot wait for 
3 hrs to measure the BP if the subject has taken 
coffee. As stated earlier, the guidelines on blood 
pressure measurement by various bodies either 
did not address this issue or addressed it 
inadequately despite alerting signals from some 
workers [15]. On the part of health care 
providers, one practical way of tackling this 
problem is to make one’s own patients aware of 
this issue. Public could be educated not to 
consume coffee (and to avoid other confounders 

as recommended in the guidelines) for at least 3 
hours before the scheduled blood pressure 
measurement. For a non-habitual coffee drinker, 
this information is all he needs so that he would 
refrain from taking coffee or other caffeinated 
drinks even if the occasion arises. For a habitual 
drinker who is taking home-BP measurements, 
this means he should have his morning coffee 
only after taking the BP measurement. For a 
habitual drinker who has an appointment with his 
doctor, this translates to the understanding that 
he is to skip morning coffee for a morning 
appointment and lunch time coffee for an 
afternoon appointment. This shouldn’t be too 
hard on the patients as they are used to 
overnight fasting for determination of fasting 
blood sugar or lipid profile.  

 

 
 

 
 

Fig. 6. The systolic blood pressure (SBP) responses (mean±SE) (upper panel) and the diastolic 
blood pressure (DBP) responses (mean±SE) (lower panel) to standardized decaffeinated coffee 

in the non-habitual coffee drinkers (n=16) 
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Addressing the neglected issue in an area with 
high public health impact, along with taking  the 
mean of the three measurements at one-minute 
intervals for every BP and HR data, and 
supplementation of the laboratory protocol with 
on-the-job (office setting) protocol could be 
considered as strengths of this study.  
 

5. LIMITATIONS OF THE STUDY 
 
As evidenced by high variability in some of the 
responses, the sample size of this study could 
have been larger for more robust conclusions. 
From the calculation using the non-centrality 
function [36,37] for a cross-over study (with 
repeated measures) where the outcome is a 
measurement, the power is 0.8, the standard 
deviation of the difference between the two 
values for the same subject is 6 (mm Hg), and 
the minimal biologically meaningful detectable 
difference in means is 4 (mm Hg), the sample 
size would be 20.  At power 0.9, the sample size 
jumps up to 26. Compared with these, the 
sample sizes of the present study for the two 
protocols, 16 and 18, were smaller. 
 
We did not take into account the smoking status 
of the participants because the study protocol 
(the self-control cross–over design and the use 
of non-smoking venues) excluded or minimized 
the influence of acute effects of cigarette 
smoking on the measured cardiovascular 
parameters. Nevertheless, in view of the well-
established vascular and metabolic effects of 
cigarette smoking [38], excluding the habitual 
smokers from this study could have reduced 
variability in the responses to coffee drinking. 
 
For office-setting protocol, we did not do a 
control study because of logistic reasons (being 
lecturers or office workers, the volunteers could 
hardly give time for another on-the-job 
experimental session). Not analysing caffeine 
contents of the beverages could be another 
limitation. But then, the primary objective of the 
study was to find out the effect of drinking coffee 
per se on the BP. 
 

6. CONCLUSION  
 
The results suggest that drinking strong regular 
coffee but not decaffeinated coffee under 
controlled laboratory conditions significantly 
increased both the systolic and diastolic blood 
pressures (by 7-11 mm Hg) as soon as 15 min. 
and until up to at least 90 min. in normotensive 
non-habitual drinkers. Smaller but significant 

increases in SBP (by 5-6 mm Hg) were observed 
in habitual drinkers under comparable conditions. 
In the office setting, despite being habitual coffee 
drinkers ingesting varying coffee doses (self-
prepared), significant rises in DBP (3-4 mm Hg) 
were observed. However, caution should be 
exercised in drawing conclusions because of the 
small sample size and other study limitations. 
Having had a cup of coffee can said to be 
potentially a methodological issue in routine 
sphygmomanometry, particularly with non-
habitual coffee drinkers consuming strong coffee. 
This issue should be taken into account in 
educating patients in preparation for 
sphygmomanometry and in interpretation of the 
BP readings.  
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