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Abstract: This article analyzes the physiological parameters of respiratory and
circulatory systems in university students based on age and gender differences. The
research is conducted through a comprehensive literature review, systematizing and
synthesizing existing scientific data to understand the interrelationships and specific
characteristics of these systems.
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TALABALARNING YOSHI VA JINSIGA KO'RA NAFAS OLISH VA QON
AYLANISH KO'RSATKICHLARINING O'ZIGA XOS XUSUSIYATLARI
Annotatsiya: Ushbu magolada talabalarning yoshi va jinsiga ko'ra nafas olish va
gon aylanish tizimining fiziologik ko'rsatkichlari, ularning o'zaro bog'ligligi va o'ziga xos
xususiyatlari tahlil gilinadi. Tadgiqot adabiyotlar tahlili asosida olib borilgan bo'lib,
mavjud ilmiy ma'lumotlarni tizimlashtirish va umumlashtirish orgali amalga oshirilgan.
Kalit so'zlar: talabalar fiziologiyasi, nafas olish tizimi, gon aylanish tizimi, yoshga
bog'lig o'zgarishlar, jinsiy farglar

BO3PACTHBIE Y TEHJIEPHBIE OCOBEHHOCTH IOKA3ATEJIEN
JBIXAHHUS 1 KPOBOOBPAIIIEHUSA Y CTYJEHTOB BBICIHINX YYEBHBIX
3ABEJEHUN

AHHOTauMsA: B maHHOW cTaThe aHANIM3UPYIOTCS (PU3MOJIOTHYECKUE TMOKa3aTeln
JIBIX&TCJ'IBHOﬁ nu KpOBCHOCHOfI CUCTCEM yqanmxc;l 110 B03paCTy nu HOJ’Iy, X B3aMOCBJII3b U
cneruduka. HMccrmegoBanue MPOBOAWIOCH HAa OCHOBE aHANIM3a JIMTEPATYpHI,
CUCTEMATHU3AlINA U 0606HICHI/IH HMCIOIUXCA HAYYHBIX JTAHHBIX.

KaoueBbie ciioBa: (I)I/ISI/IOJIOFI/I}I ydamuxcs, AbIXaTCiibHasd CUCTEMA, CHUCTCMaA
KpOBOO6paHl€HI/Iﬂ, BO3pPACTHBIC U3MCHCHM:, ITIOJIOBBIC PA3JINYNA

INTRODUCTION

The comprehensive understanding of physiological parameters in university
students has emerged as a critical area of research in contemporary educational and
healthcare settings. The respiratory and circulatory systems, being fundamental to human
physiology, serve as primary indicators of overall health status and functional capacity in
young adults. These systems demonstrate remarkable plasticity during the university
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years, typically spanning ages 17-25, with patterns of development and adaptation that
vary significantly between genders.

Recent research has highlighted the importance of understanding these physiological
variations in the context of academic performance, physical education programming, and
student health services [1]. The respiratory system, responsible for gas exchange and
oxygen delivery, exhibits distinct patterns of development during late adolescence and
early adulthood. Similarly, the circulatory system undergoes significant refinement
during this period, with cardiovascular parameters showing notable age and gender-
specific variations.

The relevance of studying these parameters extends beyond basic physiological
understanding. In an era where student well-being is increasingly recognized as integral
to academic success, the ability to identify and understand normal physiological
variations becomes crucial. This knowledge aids in developing appropriate physical
education programs, implementing health monitoring strategies, and establishing baseline
parameters for student health assessment.

Furthermore, the interaction between respiratory and circulatory systems during this
developmental period presents unique patterns that warrant detailed investigation.
Understanding these patterns is essential for healthcare providers, educational
Institutions, and researchers working with university student populations. This research
aims to synthesize current knowledge regarding age and gender-specific characteristics
of respiratory and circulatory parameters in university students, focusing on their
interrelationships and developmental patterns.

METHODOLOGY AND LITERATURE REVIEW

The research methodology is based on systematic literature review and analytical
processing of existing data. The analysis incorporates materials from various international
scientific databases and publications.

Studies by Thompson et al. [2] demonstrate that respiratory parameters in students
aged 17-25 show significant gender-based variations. Male students typically exhibit 15-
20% higher vital lung capacity (VLC) compared to female students.

Research conducted by Martinez and colleagues [3] revealed progressive changes in
cardiovascular parameters with age progression in university students. Heart rate (HR)
measurements showed an average of 72-76 beats/min in 17-19-year-olds, decreasing to
68-72 beats/min in 23-25-year-olds.

RESULTS AND DISCUSSION

The systematic analysis of existing literature reveals comprehensive patterns in
respiratory and circulatory parameters among university students, demonstrating
significant variations based on age and gender. These findings can be examined through
several key aspects of physiological function and their interrelationships.

In terms of respiratory function, gender-based differences emerge as a prominent
factor influencing various parameters. Male students consistently demonstrate lower
respiratory rates but higher tidal volumes compared to their female counterparts. This
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sexual dimorphism is primarily attributed to anatomical differences, including larger
thoracic volumes and more developed respiratory musculature in males. Research by
Williams et al. [4] indicates that these differences become more pronounced during
physical exertion, suggesting implications for exercise capacity and physical education
programming.

The age progression through university years shows a consistent pattern of
respiratory system development [5]. From ages 17 to 25, there is a notable increase in
respiratory system functional capacity, with maximum voluntary ventilation typically
showing a 10-15% improvement. This development appears to be more pronounced in
students who engage in regular physical activity, suggesting a potential interaction
between natural development and lifestyle factors.

Cardiovascular parameters demonstrate equally significant patterns of variation.
Gender differences in circulatory function are particularly noteworthy, with female
students generally maintaining higher resting heart rates, typically 5-7 beats per minute
above their male counterparts [6]. Blood pressure measurements reveal consistent gender-
based variations, with male students typically presenting higher systolic pressure values.
These differences align with established physiological norms and reflect fundamental
variations in cardiovascular regulation between genders.

The integration between respiratory and circulatory systems represents a particularly
fascinating aspect of physiological adaptation during university years. Cardiorespiratory
efficiency shows progressive improvement with age, with male students generally
demonstrating higher oxygen utilization capacity [7]. This integration becomes especially
evident during physical activity, where the coordination between these systems shows
marked improvement over the university years.

The progression of cardiovascular function during the university years demonstrates
interesting developmental patterns. Research by Anderson [8] highlights the gradual
optimization of cardiac efficiency with age, particularly evident in stroke volume
improvements. This optimization appears to be influenced by both natural development
and lifestyle factors, with physically active students showing more pronounced
improvements in cardiovascular efficiency.

The observed patterns have significant implications for understanding student health
and performance [9]. The gender-specific differences in both respiratory and circulatory
parameters suggest the need for tailored approaches in physical education and health
monitoring programs. The age-related improvements in system integration and efficiency
indicate the importance of supporting natural physiological development through
appropriate lifestyle and educational interventions.

Recent literature also suggests interesting correlations between these physiological
parameters and academic performance. Students with better-developed cardiorespiratory
function often demonstrate improved cognitive performance and stress tolerance,
although the causal relationships remain subject to ongoing research. This connection
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emphasizes the importance of considering physiological development in the broader
context of academic success and student well-being.

Environmental and lifestyle factors emerge as significant modifiers of these
physiological parameters. Studies indicate that factors such as physical activity levels,
smoking status, and stress management significantly influence both respiratory and
circulatory function. These findings suggest the importance of promoting healthy lifestyle
choices during university years to support optimal physiological development.

The observed variations in physiological parameters also have practical implications
for health assessment and monitoring in university settings. The establishment of age and
gender-specific reference ranges for these parameters is crucial for accurate health
assessment and early detection of potential health issues among university students. This
understanding can guide the development of more precise and targeted health monitoring
protocols in university healthcare systems.

CONCLUSION

The comprehensive analysis of existing literature reveals intricate patterns in the
physiological parameters of university students' respiratory and circulatory systems.
These patterns demonstrate significant variations based on both age and gender, reflecting
the complex interplay of developmental, hormonal, and anatomical factors during the
university years. The respiratory system shows clear gender-specific differences, with
male students typically demonstrating higher capacities in various parameters,
particularly in vital lung capacity and maximum voluntary ventilation. These differences,
while partly attributed to anatomical variations, also reflect the influence of hormonal
factors and physical development patterns specific to each gender.

Cardiovascular parameters similarly exhibit distinct age and gender-related patterns.
The progression through university years is marked by gradual optimization of
cardiovascular function, with both male and female students showing improvements in
cardiac efficiency and regulatory mechanisms. Gender-specific differences in blood
pressure, heart rate, and cardiac output persist throughout this period, reflecting
fundamental physiological variations between males and females.

These findings have significant implications for various stakeholders in university
education and student healthcare. For physical education programs, understanding these
physiological variations enables the development of more targeted and effective exercise
protocols. For healthcare providers, this knowledge assists in establishing appropriate
reference ranges for health assessments and monitoring. For educational institutions,
these insights contribute to the development of more comprehensive student wellness
programs that account for natural physiological variations.
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