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INTRODUCTION 

The psychoactive agent caffeine, which can be found in 

coffee, tea, and many other drinks is extremely popular 

across the world. Caffeine primarily acts as an adenosine 

receptor antagonist and affects both physiological and 

neurological functions.
[1,2]

 Systemically, caffeine is 

known to affect cardiovascular function and glucose 

metabolism among other influences. 

 

Caffeine consumption acutely elevates blood pressure 

(BP) and heart rate (HR) through sympathetic 

stimulation and vascular effects.
[3,4]

 Caffeine also has an 

effect on glucose metabolism by reducing insulin 
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ABSTRACT 

Background: Caffeine is a widely consumed psychoactive substance commonly present in coffee and other 

beverages. Acute caffeine intake has been associated with variations in cardiovascular function and glucose 

metabolism; however, studies regarding its short-term physiological effects remain controversial, especially 

among South Asian populations. Objective: This research aimed to evaluate the acute effects of caffeinated 

coffee consumption on blood pressure, heart rate, and blood glucose levels in healthy young adult females. 

Methods: A cross-sectional experimental study was conducted, comprised of 32 healthy females aged 18–30 

years, selected through convenience sampling. Baseline measurements of systolic and diastolic blood pressures as 

well as blood glucose levels were recorded after a resting period. Participants consumed a standardized milk 

coffee preparation containing approximately 35–50 mg caffeine. Measurements on blood pressure and heart rate 

were obtained at baseline and after 30, 45, and 60 minutes intervals, while blood glucose levels were taken at 

baseline, 30 minutes, and 60 minutes post- coffee consumption. Data were analyzed using paired t-tests, at p < 

0.05 to be considered statistically significant. Results: Caffeinated coffee consumption produced statistically non- 

significant changes in systolic or diastolic blood pressures throughout the experimental duration (p > 0.05). Heart 

rate reduced significantly at 30 minutes post-consumption (p = 0.027), whereas, subsequent changes were non-

significant. Mean blood glucose level increased significantly from 95.4 ± 9.9 mg/dL at baseline to 102.3 ± 12.0 

mg/dL after 30 minutes (p = 0.004), followed by a non-significant reduction toward baseline values at 60 minutes 

(98.6 ± 12.3 mg/dL; p = 0.23). Mild self-reported symptoms, including restlessness, dizziness, and palpitations, 

were also experienced by the participants. Conclusion: Acute caffeinated coffee consumption produced 

temporary effects on cardiovascular and metabolic parameters in healthy young adult females. Blood pressure 

remained mostly unaltered, while a transient significant decline in the heart rate and a rise in blood glucose levels 

were observed after 30 minutes before returning toward baseline values within 60 minutes of post - coffee 

consumption. These findings suggested that caffeine may induce short-term physiological alterations without 

causing sustained disturbances in healthy individuals. 
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sensitivity, increasing circulating catecholamines, and 

leading to a short-term increase in blood glucose levels 

(BGL).
[5,6] 

 

While many studies have tried to determine a short term 

effect of drinking coffee, the results have been 

inconsistent. Some studies reported that caffeine 

consumption increased BP and HR; whereas other 

studies reported little or no significant changes in BP or 

HR after the caffeine consumption, particularly among 

habitual coffee drinkers.
[7,8]

 Caffeine is also known to 

reduce glucose tolerance; this is true for both normal and 

diseased populations, although the duration and 

magnitude of this response is not well-defined and can 

vary greatly.
[5,9] 

 

Most of the research has been performed on Western 

populations, and little data are available regarding South 

Asian populations, who may have different genetic, 

dietary, and lifestyle factors that may modulate caffeine 

metabolism and response.
[10,11]

 

 

The purpose of this study is to determine how the 

ingestion of one cup of caffeinated coffee affects the 

cardiovascular parameters including HR and BP, and 

BGL of healthy young adults in an acute manner.  

 

MATERIALS AND METHODS 

Design of study and setting 

The study was conducted at the Department of 

Physiology, University of Karachi, including the healthy 

adult females between the ages 18 to 30 years. 

 

Volunteer participants were recruited via convenience 

sampling. The inclusion criteria for participation were 

being free of any chronic illness, such as hypertension, 

diabetes, and cardiovascular, endocrine, or neurological 

diseases, and not taking any medication that could affect 

cardiovascular function or glucose metabolism. 

 

Pre-experimental instructions 

All subjects were asked to avoid caffeine for a minimum 

of 12 hours before the day of data collection and must 

abstain from eating food for a minimum of 2 hours 

before participating in the study. Prior to data collection, 

the written consent was obtained from all volunteers of 

the study. 

 

Data collection procedure  

Demographic and health-related information of 

participants was obtained via Google Forms. Before 

recording the measurements on BP, HR, and BGL, 

participants were asked to sit comfortably and rest for 

about ten minutes. Each participant received a specific 

type and volume of standardized preparation of coffee 

and consumed it within a 5-minute period. The milk 

coffee contained approximately 1.5g of instant coffee 

that provided an estimated amount of caffeine between 

35-50 mg, and mixed with approximately 200-250 mL of 

milk without added sugar. 

 

Blood pressure and heart rate measurements 

With the help of digital blood pressure monitor, the 

cardiovascular system related parameters, BP and HR 

were measured at baseline (before consuming the coffee) 

and, after 30, 45 and 60 minute intervals. During 

recordings each participant remained seated in relaxed 

position.  

 

Blood glucose measurements 

The digital Glucometer was used to measure BGL, at 

baseline (before coffee consumption), after 30 and 60 

minutes of coffee consumption. 

 

Subjective symptoms assessment 

To record the symptoms experienced by the subjects 

after coffee consumption, all participants were provided 

with a feedback form at the end of the experiment. 

Participants reported symptoms related to experiencing 

palpitations, feelings of restlessness, or feelings of 

dizziness, or other conditions related to discomfort 

followed by coffee consumption. 

 

Statistical analysis 

Data were analyzed using paired t-tests. A p-value < 0.05 

was considered statistically significant.  

 

RESULTS 

The data collected on 32 female participants after the 

consumption of coffee, the acute effects on 

cardiovascular parameters including BP, HR, and BGL 

were analyzed.  

 

 

 

Table 1: The immediate effects of caffeinated coffee consumption on the systolic, diastolic, and heart rate 

measurements. 

Time intervals Systolic BP Diastolic BP Heart rate 

0 to 30 min Increased Decreased Decreased 

 
Non Sig.(p=0.983) Non Sig.(p=0.622) Sig.(p=0.027) 

30 to 45 min Increased Increased Decreased 

 
Non Sig.(p=0.252) Non Sig.(p=0.688) Non Sig.(p=0.165) 

45 t0 60 min Decreased Increased Increased 

 
Non Sig.(p=0.634) Non Sig.(p=0.867) Non Sig.(p=0.187) 

 

Table 1 showed the changes in the systolic blood 

pressure (SBP), diastolic blood pressure (DBP), and HR 

measurements at 0 - 30, 30 - 45, and 45 - 60 minutes 

intervals. During the first 30 minutes, there was a non- 
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significant (p = 0.983) increase in SBP and a non-

significant decrease in DBP (p = 0.622). However, HR 

decreased significantly (p = 0.027). 

 

During 30 - 45 minute interval, both SBP and DBP 

increased non- significantly (p = 0.252 and p = 0.688), 

but HR showed a continuous non- significant reduction 

(p = 0.165). Between 45-60 minutes, SBP decreased 

while, DBP and HR increased, although these changes 

were also statistically non- significant (p > 0.05). 

 

Table 2: Distribution of self-reported symptoms among participants after caffeine intake. 

Symptoms category Restless % Palpitations % Dizziness % 

None 16 50.0 21 65.62 17 53.12 

Mild 11 34.38 6 18.75 10 31.25 

Moderate 3 9.38 3 9.38 3 9.38 

Severe 2 6.25 2 6.25 2 6.25 

 

Self-reported symptoms by the participants following 

coffee consumption are summarized in Table 2. 

Approximately 50% of the participants did not report 

none of the symptoms of restlessness, palpitation or 

dizziness after the consumption of caffeinated coffee. 

Whereas, the rest of the common self- reported mild 

symptoms were restlessness (34.38%), dizziness 

(31.25%), and palpitation (18.75%), and a small 

proportion of participants experienced moderate to 

severe symptoms. 

 

Table 3: Comparison of blood glucose levels before and after coffee consumption. 

Time Point Mean ± SD (mg/dL) Comparison t-value p-value Result 

Before 95.4 ± 9.9 — — — Baseline 

After 30 min 102.3 ± 12.0 Before vs 30 min -3.07 0.004 Significant 

After 60 min 98.6 ± 12.3 Before vs 60 min -1.22 0.23 Non Significant 

 

The changes in mean BGL after the consumption of 

coffee at different intervals of time are summarized in 

Table 3; Fig. 1. The mean BGL before the consumption 

of caffeinated coffee was 95.4 ± 9.9 mg/dL, which 

significantly increased (p = 0.004) to 102.3 ± 12.0 mg / 

dL. After 60 minutes of consuming the coffee, the mean 

blood glucose concentration decreased to 98.6 ± 12.3 

mg/dL, however, this reduction was statistically non-

significant (p = 0.23). 

 

 
Figure 1: Changes in mean blood glucose levels before and after coffee consumption. 

 

DISCUSSION 

The acute physiological impact of caffeinated coffee 

consumption on cardiovascular parameters and 

metabolism among adult females was evaluated in the 

present investigation. There were no statistically 

significant differences in SBP or DBP after the 

consumption of coffee. These results aligned with the 

findings of other studies that have shown no impact of 

acute caffeine ingestion on peripheral BP (especially in 

habitual consumers of coffee).
[4,8]

 In contrast, some 

researchers have reported that acute caffeine use caused 

a transitory increase in BP due to vasoconstriction and 

the increase in sympathetic tone resulting from 

antagonizing the adenosine receptors.
[7,12]

 Individual 

variability, level of caffeine tolerance, as well as the 

timing of BP measurements may explain the variability 

between reported outcomes in the literature. 

 

The statistically significant reduction in HR observed 30 

minutes after the consumption of caffeine reflects a 

transitory vagus nerve mediated baroreflex response. The 

existing literature presents conflicting findings on this 
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subject, with some studies reporting that caffeine-

induced catecholamines release increases HR, while 

other studies have noted only minor or no changes in 

HR; however, the magnitude of these changes always 

depend upon the physiological  conditions and timing of 

measurement.
[2,8,13]

  

 

Compared with HR, BGL showed a significant increase 

30 minutes post caffeinated coffee consumption. Present 

findings are consistent with previous investigations 

indicating that caffeine decreases insulin sensitivity and 

increases BGL through elevated levels of 

catecholamine.
[5,6]

 Research has also exhibited the 

caffeine induced reduction in glucose uptake by 

peripheral tissues and altered glucose metabolism, 

particularly after meals.
[9] 

 

Further, the reduction of elevated BGL levels to pre- 

coffee consumption values at 60 minutes, suggests that 

the blood glucose homeostasis is achieved through 

internal compensatory mechanisms in the body. Similar 

transient effects have been observed in previous research 

in healthy human subjects.
[5]

 

 

Overall, the present findings indicate that caffeine exerts 

different short-term effects on cardiovascular and 

metabolic functions. The net effect of caffeine on BP is 

negligible, however, caffeine may produce a transient 

change in HR and glucose metabolism. These variations 

may result from differences in an individual's sensitivity 

to caffeine, effect of habitual caffeine consumption, and 

the complex relationships between caffeine and other 

bioactive molecules in coffee.
[14,15]

 

 

CONCLUSION 

Acute consumption of caffeinated coffee produced 

transient metabolic and cardiovascular effects in healthy 

young adult females. While BP remained largely 

unaffected, significant short-term alterations in HR and 

BGL were observed. These findings suggested that 

caffeine may temporarily influenced autonomic and 

glucose regulatory mechanisms, although homeostatic 

recovery occurred within a short duration in healthy 

individuals. 
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