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Abstract. This article synthesizes key linguistic and clinical definitions, outlines 

practical diagnostic pathways suitable for primary care and school health services, and 

proposes prevention priorities for the Fergana context: early identification through 

school-based screening, menstrual health education, nutrition interventions targeting 

iron and iodine sufficiency, and timely referral for endocrine and gynecologic 

evaluation. 
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INTRОDUСTIОN 

Physical and sexual development in adolescent girls is not merely a biological “timer” 

that switches on automatically; it is a complex process regulated by neuroendocrine 

signaling, energy balance, micronutrient status, psychosocial conditions, and chronic 

or acute disease. When that system is disrupted, the consequences extend far beyond 

appearance or “late blooming.” Delayed puberty can signal constitutional delay, 

chronic undernutrition, thyroid disease, or central hypogonadism; precocious puberty 

can reflect central activation, peripheral hormone exposure, or, rarely, tumors; 

menstrual dysfunction may be the earliest visible marker of endocrine-metabolic 

imbalance, bleeding disorders, infection, or stress-related hypothalamic suppression 

[1]. 

MAIN PART 

A clinically useful starting point is to define what counts as “disordered” development. 

Delayed puberty in girls is commonly operationalized as absence of breast 

development by an age substantially later than population norms, or a prolonged 

interval between thelarche and menarche; it can be constitutional, functional, or 

pathological [2]. A major review on delayed puberty highlights that careful history, 

growth patterns, family pubertal timing, and targeted hormonal testing usually 

distinguish benign constitutional delay from hypogonadotropic or hypergonadotropic 

hypogonadism. Precocious puberty, conversely, involves pubertal signs much earlier 
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than expected and requires differentiation of central versus peripheral mechanisms, 

because management and risk differ. Yet, in real primary care practice, the most 

frequent trigger for medical consultation is not the tempo of breast development but 

menstrual complaints: irregular cycles, heavy bleeding, secondary amenorrhea, severe 

dysmenorrhea, or symptoms suggestive of androgen excess. Here the “menstrual cycle 

as a vital sign” approach is especially practical: the clinician asks structured questions 

about cycle length, variability, flow volume, and associated symptoms, because the 

pattern itself can signal anovulatory immaturity, endocrine dysfunction, pregnancy, 

bleeding disorders, or chronic illness [3]. 

In the Fergana context, determinants often cluster, and micronutrient deficiency is a 

major candidate mechanism. Iron deficiency and iron-deficiency anaemia can impair 

physical capacity, cognition, immune resilience, and overall growth trajectories; these 

effects can indirectly disturb pubertal progression by altering general health and energy 

balance. A study focused specifically on adolescent girls aged 12–14 residing in the 

Fergana Valley analyzed clinical and laboratory features across stages of iron 

deficiency and iron-deficiency anaemia, underscoring that this population represents a 

high-risk group and that simple markers like hemoglobin alone may be insufficient 

without a broader iron-profile interpretation. Prevention at population level aligns with 

WHO guidance recommending daily iron supplementation as a public-health 

intervention for menstruating adolescents in settings where anaemia prevalence is high, 

using defined elemental iron doses in time-limited courses during the year. This matters 

because heavy menstrual bleeding and rapid growth both increase iron requirements; 

if dietary intake and absorption do not keep pace, the resulting deficiency can become 

a self-reinforcing cycle: fatigue reduces physical activity and learning, stress increases, 

appetite patterns worsen, and menstrual irregularity may persist [4]. 

СОNСLUSIОN 

Disorders of physical and sexual development in adolescent girls living in the Fergana 

region are best understood as a multi-factor clinical-public health problem where 

endocrine regulation intersects with nutrition, psychosocial stress, and health system 

capacity. Evidence-based frameworks emphasize that delayed puberty requires 

systematic differentiation of constitutional versus pathological causes, while menstrual 

patterns function as a sensitive “vital sign” for adolescent health. 
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