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Abstract: 
Background: The widespread use of smartphones has significantly increased in recent years, raising concerns 
about their impact on human health. While the psychological effects of excessive smartphone use are well-
documented, its influence on cardiovascular and hematological parameters remains underexplored. 
Aim: To evaluate the effects of smartphone usage on cardiovascular (blood pressure, heart rate) and hematological 
(hemoglobin, RBC, WBC) parameters in healthy adults. 
Methods: A cross-sectional study was conducted on 200 adults aged 18–45 years. Participants were categorized 
into three groups based on daily smartphone usage: low (<2 hours), moderate (2–4 hours), and high (>4 hours). 
Cardiovascular parameters were measured using a digital sphygmomanometer, and hematological indices were 
assessed via complete blood count. Data were analyzed using SPSS version 23.0, with ANOVA and Pearson 
correlation tests applied. 
Results: High smartphone users exhibited significantly elevated systolic (127.6 ± 11.1 mmHg) and diastolic (81.4 
± 7.9 mmHg) blood pressure, as well as heart rate (83.1 ± 8.9 bpm), compared to low users. Hemoglobin and RBC 
counts were slightly reduced, while WBC counts were elevated in high users. Statistical analysis showed 
significant correlations between smartphone use and physiological parameters (p < 0.05). 
Conclusion: Excessive smartphone usage is associated with increased cardiovascular activity and subtle changes 
in hematological profiles, indicating potential health risks with prolonged exposure. 
Recommendations: Public health awareness campaigns should encourage responsible smartphone use and 
promote regular health monitoring, especially for individuals with high screen time. Further longitudinal research 
is recommended to establish causality and explore underlying mechanisms. 
Keywords: Smartphone Usage, Blood Pressure, Hematological Parameters, Heart Rate, Screen Time. 
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Introduction

The rapid proliferation of smartphones over the past 
decade has transformed the way individuals 
communicate, work, and entertain themselves. With 
over 6.9 billion smartphone users worldwide as of 
2023, the device has become a near-ubiquitous 
aspect of modern life [1]. However, excessive 
smartphone usage has raised concerns about its 
potential impact on physical and psychological 
health. While much of the literature has focused on 
mental health issues such as anxiety, depression, and 
sleep disturbances [2], emerging research suggests 
that prolonged screen time may also have 
measurable physiological effects, particularly on 
cardiovascular and hematological systems. 

Several studies have linked sedentary behavior—
often associated with high screen time—to increased 
cardiovascular risk factors such as hypertension, 
elevated heart rate, and metabolic syndrome [3,4]. 
The frequent use of smartphones often leads to 

physical inactivity, poor posture, and stress, all of 
which may contribute to autonomic imbalance and 
sympathetic overactivity [5]. This autonomic 
dysregulation can result in elevated blood pressure 
and heart rate, both of which are established 
predictors of long-term cardiovascular morbidity 
[6]. 

Moreover, recent evidence suggests that chronic 
screen exposure may affect hematological 
parameters as well. Changes in hemoglobin 
concentration, red and white blood cell counts have 
been observed in populations exposed to high levels 
of electromagnetic radiation emitted by electronic 
devices, including smartphones [7]. Elevated white 
blood cell counts, for instance, may reflect low-
grade inflammation or stress responses, which are 
known contributors to cardiovascular disease [8]. 

Young adults and working populations, in particular, 
are vulnerable due to their high dependence on 
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smartphones for work, communication, and 
entertainment. Despite the growing prevalence of 
excessive smartphone usage, limited studies have 
comprehensively assessed its combined impact on 
cardiovascular and hematological health. Most 
existing literature is either outdated or focused 
narrowly on one physiological system, thereby 
highlighting a critical gap in current knowledge. 

Given these considerations, this study aims to 
evaluate the impact of smartphone usage on both 
cardiovascular parameters (blood pressure and heart 
rate) and hematological indices (hemoglobin, RBC, 
WBC counts) in healthy adults. Understanding these 
associations may help inform public health 
strategies and encourage more responsible 
smartphone usage. 

Methodology  

Study Design: This study was designed as a cross-
sectional observational study. 

Study Setting: The study was conducted at a tertiary 
care teaching hospital and associated outpatient 
clinics in Bihar. Data collection was carried out over 
a period of twelve months. 

Participants: A total of 200 adult participants aged 
between 18 and 45 years were recruited for the study 
through convenient sampling. Participants were 
divided into groups based on self-reported 
smartphone usage (e.g., low, moderate, and high 
users). All participants provided written informed 
consent before being included in the study. 

Inclusion criteria included adults aged 18–45 years 
who owned a smartphone and used it regularly for at 
least one year. Participants needed to be generally 
healthy and not on any medications that could alter 
cardiovascular or hematological parameters. 

Exclusion criteria included individuals with a 
known history of cardiovascular disease, 
hematological disorders, diabetes mellitus, 
hypertension, or those who used wearable fitness 
devices that could influence their behavior. Pregnant 
individuals and those unwilling to consent were also 
excluded. 

Bias: To minimize selection bias, participants were 
recruited from multiple clinics and departments. 
Information bias was reduced by using standardized 
and calibrated equipment for measurements. Recall 
bias was considered during self-reporting of 
smartphone usage; hence, participants were asked to 

provide average daily usage based on device settings 
or screen-time trackers when available. 

Data Collection 

Data were collected using a structured questionnaire 
and standardized clinical assessments. The 
questionnaire captured demographic details, average 
smartphone usage duration, and lifestyle factors. 
Cardiovascular parameters such as blood pressure 
and heart rate were recorded using a digital 
sphygmomanometer after a 10-minute rest. Blood 
samples were drawn for complete blood count 
(CBC) analysis using an automated hematology 
analyzer. 

Procedure 

Upon enrollment, each participant completed a pre-
validated questionnaire. After resting, their blood 
pressure and heart rate were recorded three times at 
5-minute intervals, and the average was used for 
analysis. Venous blood samples (5 mL) were 
collected under aseptic conditions and sent for CBC 
analysis on the same day. Participants were 
categorized based on daily smartphone usage into 
three groups: low (<2 hours), moderate (2–4 hours), 
and high (>4 hours). 

Statistical Analysis 

Data were entered and analyzed using SPSS version 
23.0. Descriptive statistics were used to summarize 
participant characteristics. Continuous variables 
were expressed as mean ± standard deviation, and 
categorical variables as frequencies and percentages. 
Group comparisons were made using ANOVA or t-
tests, depending on the number of groups and data 
distribution. Pearson’s correlation coefficient was 
used to assess the relationship between smartphone 
usage and physiological parameters. A p-value of 
less than 0.05 was considered statistically 
significant. 

Results 

A total of 200 adults participated in the study. The 
mean age was 29.8 ± 6.1 years, with 55% (n=110) 
males and 45% (n=90) females. Based on self-
reported average daily smartphone usage, 
participants were categorized into: 

• Low Usage (<2 hours/day): 60 participants 
(30%) 

• Moderate Usage (2–4 hours/day): 80 
participants (40%) 

• High Usage (>4 hours/day): 60 participants 
(30%)

 
Table 1: Demographic Distribution of Participants 

Variable Low Users (n=60) Moderate Users (n=80) High Users (n=60) Total (n=200) 
Mean Age (years) 28.1 ± 5.9 29.9 ± 6.0 31.5 ± 6.2 29.8 ± 6.1 
Males (%) 34 (56.7%) 45 (56.2%) 31 (51.7%) 110 (55%) 
Females (%) 26 (43.3%) 35 (43.8%) 29 (48.3%) 90 (45%) 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                     International Journal of Current Pharmaceutical Review and Research  

1989   

 
Age and gender were relatively evenly distributed 
across usage groups, minimizing demographic 
confounding. 

Cardiovascular Parameters: Systolic and diastolic 
blood pressure, as well as heart rate, showed 
statistically significant differences between groups. 
High smartphone users had elevated values 
compared to low users.

 
Table 2: Cardiovascular Parameters Across Smartphone Usage Groups 

Parameter Low Users (n=60) Moderate Users (n=80) High Users (n=60) p-value 
Systolic BP (mmHg) 116.2 ± 9.3 121.5 ± 10.4 127.6 ± 11.1 <0.001 ** 
Diastolic BP (mmHg) 73.5 ± 6.7 77.2 ± 7.1 81.4 ± 7.9 <0.001 ** 
Heart Rate (bpm) 72.8 ± 7.2 77.4 ± 8.3 83.1 ± 8.9 <0.001 ** 

 
A clear trend of increasing blood pressure and heart 
rate was observed with higher smartphone usage. 
The differences were statistically significant (p < 
0.001), suggesting a potential link between 
smartphone use and cardiovascular stress. 

Hematological Parameters: Hematological 
indices, including hemoglobin (Hb), red blood cell 
(RBC) count, and white blood cell (WBC) count, 
also varied among groups.

 
Table 3: Hematological Parameters Across Smartphone Usage Groups 

Parameter Low Users (n=60) Moderate Users (n=80) High Users (n=60) p-value 
Hemoglobin (g/dL) 13.6 ± 1.1 13.4 ± 1.2 12.9 ± 1.4 0.004 * 
RBC (×10⁶/µL) 4.9 ± 0.3 4.8 ± 0.4 4.6 ± 0.4 0.007 * 
WBC (×10³/µL) 6.3 ± 1.2 6.7 ± 1.3 7.2 ± 1.5 0.002 * 

 
Hemoglobin and RBC levels were slightly lower in 
high users, while WBC counts were higher, possibly 
indicating stress-related physiological changes. 
These findings were statistically significant. 

Correlation Analysis: Pearson correlation analysis 
showed significant relationships between 
smartphone usage duration and several 
physiological parameters.

 
Table 4: Correlation Between Smartphone Usage and Physiological Parameters 

Parameter Pearson r p-value 
Systolic BP 0.42 <0.001 ** 
Diastolic BP 0.38 <0.001 ** 
Heart Rate 0.45 <0.001 ** 
Hemoglobin -0.26 0.001 * 
WBC Count 0.33 <0.001 ** 

 
There was a moderate positive correlation between 
smartphone usage and cardiovascular parameters 
and a negative correlation with hemoglobin levels. 
These suggest that prolonged use may be linked to 
increased physiological stress and possible systemic 
effects. 

Statistical Summary 

• All data were analyzed using SPSS version 
23.0. 

• ANOVA with post hoc Tukey tests revealed 
significant differences among groups. 

• A p-value < 0.05 was considered statistically 
significant. 

• Assumptions for parametric testing (normality 
and homogeneity of variance) were verified 
using Shapiro-Wilk and Levene’s tests. 

Discussion 

The study included 200 adults categorized into low, 
moderate, and high smartphone usage groups. The 

demographic distribution was balanced, with a mean 
age of 29.8 years and a nearly equal gender ratio 
across all groups. This uniformity minimized the 
influence of demographic variables on the 
physiological outcomes measured. 

Cardiovascular parameters—systolic blood 
pressure, diastolic blood pressure, and heart rate—
showed a consistent and statistically significant 
increase with higher smartphone usage. Participants 
in the high-usage group (>4 hours/day) 
demonstrated notably higher systolic (127.6 mmHg) 
and diastolic (81.4 mmHg) blood pressures 
compared to low-usage individuals (<2 hours/day), 
who recorded 116.2 mmHg and 73.5 mmHg, 
respectively. Similarly, heart rate increased from 
72.8 bpm in low users to 83.1 bpm in high users. 
These findings suggest a potential association 
between prolonged smartphone exposure and 
heightened cardiovascular activity, which may 
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reflect increased sympathetic nervous system 
stimulation or stress. 

Hematological parameters revealed subtler but 
significant differences. Hemoglobin and RBC 
counts were slightly reduced in high smartphone 
users, while WBC counts were elevated. High users 
had a mean hemoglobin level of 12.9 g/dL compared 
to 13.6 g/dL in low users, and a WBC count of 7.2 
×10³/µL versus 6.3 ×10³/µL in the low-usage group. 
The decline in hemoglobin and RBCs, coupled with 
elevated WBCs, may point to underlying 
inflammatory or stress-related responses associated 
with excessive smartphone use, though further 
investigation would be necessary to confirm 
causality. 

Correlation analysis supported these findings, with 
moderate positive correlations between smartphone 
usage and blood pressure, heart rate, and WBC 
count. A negative correlation was observed between 
smartphone use and hemoglobin levels. These 
relationships indicate that increased screen time is 
not just a behavioral habit but may have 
physiological implications, particularly on 
cardiovascular and immune-related functions. 

Long-term monitoring of physical activity using 
smartphones has demonstrated significant 
cardiovascular benefits. In a large Japanese cohort 
study, higher average daily steps recorded by 
smartphones over a two-year period were associated 
with improvements in cardiovascular risk factors, 
including reduced weight, lower systolic blood 
pressure in men, improved HDL and triglyceride 
levels in both sexes, and decreased HbA1c levels in 
women, indicating that consistent physical activity 
tracking can positively influence metabolic and 
cardiovascular health [9]. 

User engagement with smartphone health apps has 
also shown promising effects. A systematic review 
of 24 studies revealed that increased interaction with 
cardiovascular health-related apps was significantly 
associated with reductions in weight, BMI, waist 
circumference, body fat percentage, and hemoglobin 
A1c. However, the effects on blood pressure and 
lipid profiles were less consistent, suggesting user 
engagement primarily supports lifestyle changes and 
glycemic control [10]. 

Gamification of health apps has emerged as a novel 
strategy to enhance user motivation and adherence. 
A systematic review highlighted that gamified apps 
improved lifestyle behaviors and metabolic 
outcomes such as physical activity and weight 
management among individuals at risk for 
cardiovascular disease. Despite high functionality 
ratings, engagement levels varied, emphasizing the 
need for more interactive and user-centric design to 
sustain behavioral change [11]. 

Innovative technologies have also enabled 
smartphones to directly assess hematological 
markers. Fu and Guo developed a smartphone-
integrated electrochemical analyzer capable of 
accurately measuring total cholesterol through 
enzyme-based detection on disposable strips. This 
system was validated against clinical biochemical 
analyzers and shows potential for point-of-care 
cardiovascular risk screening [12]. Similarly, Wang 
et al. introduced a smartphone-based system to 
monitor triglyceride levels using a compact 
electrochemical sensor, demonstrating acceptable 
accuracy for use in early detection and management 
of cardiovascular risk factors [13]. 

A meta-analysis of 26 randomized controlled trials 
involving overweight and obese adults found that 
smartphone and wearable interventions significantly 
increased daily steps and moderate-to-vigorous 
physical activity, improved quality of life, and 
reduced body weight and BMI. However, no 
statistically significant changes were observed in 
blood pressure or heart rate, suggesting that while 
physical fitness and weight benefit from smartphone 
intervention, direct cardiovascular metrics may be 
less responsive [14]. 

Smartphone applications specifically designed for 
diabetes management were also found to impact 
cardiovascular risk. A systematic review and meta-
analysis demonstrated that such apps were effective 
in reducing systolic blood pressure and triglyceride 
levels, although they did not significantly improve 
cholesterol or BMI levels. These findings 
underscore the secondary cardiovascular benefits of 
digital diabetes control interventions [15]. 

Furthermore, the use of smartphone sensors for 
cardiovascular diagnostics has shown early promise. 
A multiclass classifier leveraging smartphone 
accelerometers and gyroscopes was able to 
distinguish between normal sinus rhythm, atrial 
fibrillation, coronary artery disease, and other heart 
conditions using mechanocardiographic data, 
presenting a non-invasive, accessible method for 
cardiovascular screening [16]. 

Conclusion 

This study found that excessive smartphone usage is 
associated with elevated blood pressure, increased 
heart rate, and altered hematological parameters in 
adults. High smartphone use may contribute to 
cardiovascular stress and potential inflammatory 
responses. These findings highlight the importance 
of monitoring screen time as part of maintaining 
overall health and well-being. 

References 

1. Statista. Number of smartphone users 
worldwide from 2016 to 2023 [cited 2025 Jul 
10]. Available from: https://www.statista.com 

https://www.statista.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                     International Journal of Current Pharmaceutical Review and Research  

1991   

2. Elhai JD, Yang H, Levine JC, Bai X. Mental 
health, problematic smartphone use and social 
media use among college students. Comput 
Human Behav. 2020;109:106383. 

3. Andrade-Gómez E, Martínez-Gómez D, 
Rodríguez-Artalejo F, García-Esquinas E. 
Sedentary behaviors, sleep duration, and 
cardiovascular risk in older adults. Am J Prev 
Med. 2018;54(5):e113–21. 

4. Park JH, Yoo JH, Kim HR. Sedentary lifestyle: 
Overview of updated evidence of potential 
health risks. Korean J Fam Med. 
2020;41(6):365–73. 

5. Lin YH, Chiang CL, Lin PH, Chang LR, Ko 
CH, Lee YH, et al. Proposed diagnostic criteria 
for smartphone addiction. PLoS One. 
2020;15(11):e0242870. 

6. Parati G, Ochoa JE, Lombardi C, Bilo G. 
Assessment and management of blood pressure 
variability. Nat Rev Cardiol. 2018;10(4):143–
55. 

7. Sangün Ö, Dündar B, Çömlekçi S, Büyükgebiz 
A. The effects of electromagnetic field on the 
endocrine system in children and adolescents. 
Pediatr Endocrinol Rev. 2019;16(Suppl 2):463–
9. 

8. Libby P. Inflammation in atherosclerosis. 
Arterioscler Thromb Vasc Biol. 
2021;41(8):1503–6. 

9. Hamaya R, Mori M, Miyake K, Lee I. 
Association of smartphone‐recorded steps over 
years and change in cardiovascular risk factors 
among working‐age adults. J Am Heart Assoc. 
2022;11:1–12. 

10. Spaulding EM, Marvel F, Piasecki RJ, Martin 
S, Allen JK. User engagement with smartphone 
apps and cardiovascular disease risk factor 

outcomes: systematic review. JMIR Cardio. 
2021;5:1–15. 

11. Mitra S, Kroeger CM, Wang T, Masedunskas 
A, Cassidy SA, De Ciutiis I, et al. The impact 
of gamified smartphone app interventions on 
behaviour and metabolic outcomes in 
individuals at risk of cardiovascular disease. 
Stud Health Technol Inform. 2024;318:172–3. 

12. Fu Y, Guo J. Blood cholesterol monitoring with 
smartphone as miniaturized electrochemical 
analyzer for cardiovascular disease prevention. 
IEEE Trans Biomed Circuits Syst. 
2018;12(4):784–90. 

13. Wang J, Huang X, Tang S, Shi GM, Ma X, Guo 
J. Blood triglyceride monitoring with 
smartphone as electrochemical analyzer for 
cardiovascular disease prevention. IEEE J 
Biomed Health Inform. 2019;23(1):66–71. 

14. Ghahfarokhi AD, Vosadi E, Barzegar H, 
Saatchian V. The effect of wearable and 
smartphone applications on physical activity, 
quality of life, and cardiovascular health 
outcomes in overweight/obese adults: a 
systematic review and meta-analysis of 
randomized controlled trials. Biol Res Nurs. 
2022;24(4):503–18. 

15. Refin RY, Andika FF, Abudurrahman MF, 
Maidar M, Yufika A, Mulya IC, et al. Can 
smartphone-based diabetes control apps 
improve cardiovascular risk among patients 
with diabetes? A systematic review and meta-
analysis. Narra X. 2024;2(1):1–15. 

16. Iftikhar Z, Lahdenoja O, Jafari Tadi M, 
Hurnanen T, Vasankari T, Kiviniemi T, et al. 
Multiclass classifier based cardiovascular 
condition detection using smartphone 
mechanocardiography. Sci Rep. 2018;8:1–12.

 


