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ABSTRACT

Microorganisms, especially fungi and bacteria cause biodeterioration of our cultural heritage including paper, cloths,
wood and leather. Cellulolytic Fungi cause decomposition of papers and cloths present in our cultural heritage efc. In the present
investigation, fungi invading books of RajkThis study investigates the interrelationships between Body Mass Index and various
behavioural and lifestyle factors among a young adult collegiate population. BMI is utilized as a primary measure to assess
nutritional status, categorizing individuals into underweight, normal, overweight, and obese classifications. The analysis reveals
that although most students (1,729) having normal BMI range i.e. (18.5"25 kg/m2 18.5"25 kg/m2) significant portions of the
population exhibit both under nutrition and over-nutrition. This coexistence of health issues is described as malnutrition. A
gender-wise students analysis female are more in the under nutrition and over-nutrition categories compared to their male
Student. The study correlates BMI with several lifestyle factors. Students having normal BMI are engage in regular physical
activity, get proper sleep, and adequate water intake. Conversely students in the underweight categories tend to have lower
physical activity and inadequate sleep, while those in the obese and overweight categories show very low physical activity and
higher consumption of fast food. Overall, the findings highlight that both under nutrition and obesity are significant concerns
within the student population strongly associated with lifestyle behaviour. The study suggests a need for targeted, gender-
sensitive health and nutritional interventions within educational institutions to address these dual challenges.
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Introduction

The Body Mass Index is used to measure and
calculates an individual’s height in relation to their body
weight*. It used to screen for macro-nutritional status
whether under nutrition, normal range or over nutrition°.
The importance of health to humans is incomparable.
Longevity is promoted by living a health-aware way of
life. A person’s basal index of metabolism would be
enhanced because of proper eating. Holding a healthy
lifestyle and a proper weight is a duty for all. An unhealthy
lifestyle would be bad for holistic growth. The world has
changed the way it lives in industry; this lifestyle change
has brought about changes in dietary practices that
require an increased dietary consumption of fat, sweet,

and non-nutritive foods, together with a reduction of
healthier eating practices?3. An individual’'s weight in
kilograms divided by height in meters squared was
devised, in the 1830s to enable the comparison of White
middle-aged European men of varying heights via a
common parameter. This Quetelet index was termed
the body mass index'® Four categories of BMI are in
common use today to estimate patient conditions: (1)
underweight or undernourished status (<18.5 kg/m2);
(2) normal BMI (18.5—<25.0 kg/m2 ); (3) overweight
status (25.0—<30.0 kg/m2); and (4) persons with obesity
as €”30.0 kg/m2". Obesity status can be subcategorized
further to capture severe BMI variance?'. BMI serves
as a valuable tool for assessing the overall health of
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TABLE-1: BMI Distribution Age and Academic Level-wise Among Students

BMI range - kg/m2 Total First year Second year Third year Postgraduate
No of Undergraduate | Undergraduate | Undergraduate (22 to 23
Students (19 yr. Age) (20 yr. Age) (21 yr. Age) yr. Age)
Mild Thinness < 16 230 71 56 57 46
Moderate Thinness 16 - 18.5 57 21 14 14 1
Normal 18.5 - 25 1729 531 415 433 348
Overweight 25 - 30 298 91 71 75 60
Obese Class | 30 - 35 29 9 7 7 6
Obese Class Il 35 - 40 9 3 2 2 2
Severe Thinness > 40 144 44 35 36 29

populations and identifying trends in weight distribution
across different demographic groups?. It provides a
standardized measure that aids in monitoring the
prevalence of underweight, normal weight, overweight,
and obesity within a cohort of subjects. By using BMI
data, public health officials can develop targeted
interventions to address obesity-related health issues
such as type 2 diabetes, cardiovascular diseases, and
joint problems?. Health care providers and public health
agencies alike recognize obesity to be a risk factor for
multiple outcomes such as cardiovascular disease,
diabetes, chronic orthopaedic problems, accidents,
collagen vascular diseases, lower quality of life,
osteoarthritis, and autoimmune disorders® Health Effects
of Overweight and Obesity. High BMI is also associated
with an increased risk of colorectal cancer!” primary liver
cancer, and cancer mortality?”. Obesity is a risk factor
for death from SARS-CoV-2 infection (COVID-19
disease), perhaps related to stress on lung capacity and
complexities in ventilator management in intensive care
settings?6. Besides compromising physical health,
obesity very often leads to psychological and social
distress. Overweight status is associated with an
increased risk of depressive disorder among adults?.
Individuals with excess weight are subject to social
devaluation and discrimination, termed “fat shaming” by
some. Such negative stereotypes because of body
weight, better termed weight stigma, affect people with
obesity; persons feeling ashamed or embarrassed may
hesitate to seek timely professional help, may have
trouble finding needed social support, and can impede

weight loss maintenance?*. although guidelines exist,
many studies show that students’ engagement in
physical activity is low. In the study' a prevalence of
52% of insufficiently physically active students was
recorded, while the research' found that 53.1% of
female students met the recommended level of physical
activity. Studies examining the level of physical activity
in Bosnia and Herzegovina have demonstrated
inconsistencies in the data. Aresearch?® indicate that the
student population in Bosnia and Herzegovina is
predominantly engaged in moderate-intensity physical
activities at an adequate level, whereas other studies
have concluded that physical activity is maintained at a
satisfactory level'®. Furthermore, female students have
been found to be less physically active than their male
counterparts'®. Physical activity has a positive and
significant impact on the quality of life of students, with
a clear connection to various domains of quality of life®.
These findings suggest that physical activity is a key
factor in improving quality of life, while a low level of
physical activity is often associated with an increased
presence of psychosomatic disorders, motor function
impairments, and reduced social functioning abilities °.
For this reason, many researchers emphasize the
importance of assessing the quality of life in the university
student population'2. The present study was conducted
in a population of age ranging between 40 and 60 years.
This typically qualified for a middle-aged population. This
age group marks a transitory phase between an
adventurous, thrill-seeking young adulthood and a retired
life, accompanied by a sense of fulfilment of duties and
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TABLE-2: Gender-wise Analysis of BMI distribution among students

BMI range - kg/m2 Total No of Students Male Female
Mild Thinness < 16 230 102 128
Moderate Thinness 16 - 18.5 57 25 35
Normal 18.5 - 25 1729 768 958
Overweight 25 - 30 298 133 165
Obese Class | 30 - 35 29 12 17
Obese Class 11l 35 - 40 9 4 5
Severe Thinness > 40 144 63 81

responsibilities, contentment from successfully achieving
one’s life goals, and gratitude for the divineness of life
and its splendour. The various changes that set in are
carefully investigated, as those serve as important
markers in determining the changed life-path trajectory
of individuals?5. The present study is aimed at
investigating the existence of any potential relationship
between BMI measure and PWB and memory
functioning of middle-aged adults.

Materials and Methods

Study Area

Study Population and Sampling: This paper is a
correlational cross-sectional study. The sample
comprised 2496 collegiate students belonging to urban
communities, having 1107 male and 1389 female
students located at P.V.P. College, Pravaranagar.
Sampling Technique: A purposive sampling technique
was used to construct the sample at the undergraduate
and postgraduate levels.

Age Range: The study included both males and females
within the age range of first-year undergraduates (19 yr.
ages). Second-year undergraduate (20 yr. age) Third-
year undergraduate (21 years old) Postgraduate (22 to
23 yr. age)

Grouping: The sample was divided into seven groups
based on BMI range in kg/m? as follows: Mild Thinness
< 16, Moderate Thinness 16—-18.5, Normal 18.5-25,
Overweight 25-30, Obese Class | 30-35, Obese Class
Il 35—40, and Severe Thinness > 40.

Data Collection Period: Data were gathered over a Six-
month period, from Jane to November 2025

Tools used

Behavioural Health Factors and clinical data sheet
This consists of the preliminary information of the
concerned individual, including name, age, sex,
education, Diet Type, Physical Activity, Fast Food
Consumption, Sleep Duration, Screen Time (per day)
and Water Intake (lit/day) Such personal details were
obtained exclusively to investigate the difference
between the respective Behavioural Health Factors
determining an individual’'s likely performance. No
significant personal information was revealed hence
anonymity was maintained throughout.

Height and weight measuring scales: The height and
weight measures of everyone were measured using a
standard weighing machine and inch-wise calibrated
measuring tape

Results and Discussion

The BMI distribution among students across
different academic years (Table and Graph No. 1) show
that the majority fall within the normal BMI category
(18.5—-25 kg/m?), totalling 1,729 students, and indicating
overall satisfactory nutritional status in the population,
consistent with WHO standards for adult BMI
classification'. However, a notable proportion of students
exhibit mild thinness (n = 230) and moderate thinness
(n =57), while 144 students fall under severe thinness,
reflecting the continuing burden of under nutrition among
young adults, which aligns with patterns reported in
earlier studies on Indian college populations.
Simultaneously, the presence of overweight (n = 298)
and Obese Class | and Ill categories (n =29 and n = 9)
demonstrate the coexistence of rising overweight and
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TABLE-3: BMI Categories with Dietary and Lifestyle Factors among Students

BMirange - | No of Diet Type Physical Fast Food Sleep Screen Time| Water
kg/m2 Student s Activity | Consumption | Duration (per day) Intake
(lit/day)
Vege- | Mixed | Yes | No | Daily | Weakly | <6 | >6 <2 >2 <3 (>3
tarian hr. | hr. hr. hr. Lt | Lt
Mild
Thinness 230 97 133 | 35 [195 32 198 88 | 142 | 136 94 62 (168
<16
Moderate
Thinness 57 22 35 07 |50 09 48 35 [ 22 33 24 23 (34
16-18.5
Normal 1729 720 1009 (955 |774 | 135 1594 1123|606 | 846 | 883 |1089 (640
18.5-25
Overweight 298 103 195 | 89 [209 27 271 109 | 189 | 147 | 151 | 126 |172
25-30
Obese
Class | 29 10 19 03 |26 02 27 18 | 11 21 08 12 |17
30-35
Obese
Class llI 9 03 06 00 |09 05 4 05 | 04 01 08 04 |05
35-40
Severe
Thinness 144 62 82 23 121 21 123 62 | 82 93 51 100 |44
> 40

obesity trends, a phenomenon often described as the
“double burden of malnutrition” in developing nations?3.
The distribution across First, Second, Third-year
undergraduates and postgraduates remain relatively
balanced in all BMI categories, suggesting that nutritional
challenges persist consistently across ages 19-23.
Overall, the data indicate that although normal BMI
predominates, both under nutrition and overweight/
obesity are significant concerns, highlighting the need
for targeted, year-wise health promotion and nutritional
interventions in educational institutions

The gender-wise BMI distribution (Table and
Graph No. 2) show that most students fall within the
normal BMI range (18.5-25 kg/m?), comprising 1,729
students (768 males and 958 females), and reflecting
generally adequate nutritional status as per WHO BMI

guidelines’. However, under nutrition remains significant,
with mild thinness (<16) in 230 students and moderate
thinness (16—-18.5) in 57 students, where females (128
and 35) outnumber males (102 and 25), suggesting that
female students may be more susceptible to under
nutrition an observation consistent with national patterns
reported?°. Additionally, severe thinness (>40) affects 144
students (63 males and 81 females), further reinforcing
a gender gap that aligns with earlier research indicating
higher rates of chronic energy deficiency among young
women in India2®. At the same time, overweight and
obesity also appear in the population, with 298 students
overweight and smaller proportions in Obese Class | (n
=29) and Obese Class Il (n = 9), again showing slightly
higher representation among females, reflecting the
rising burden of overweight among young adults as
highlighted?3. Overall, the data demonstrate a dual
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burden of malnutrition, with both under nutrition and
overweight/obesity coexisting, and indicates a need for
gender-sensitive nutrition and health interventions within
student populations.

The relationship between BMI categories and
lifestyle behaviours(Table and Graph No. 3) show that
students with a normal BMI (n = 1,729) generally adhere
to healthier patterns, including higher levels of physical
activity (955), adequate sleep (>6 hr = 1,123), moderate
screen time (<2 hr =606), and sufficient daily water intake
(>3 L = 640), which aligns with evidence that balanced
sleep, hydration, and activity levels support healthy
weight maintenance’. In contrast, students with mild
thinness (n = 230) and severe thinness (n = 144) show
markedly lower physical activity (35 and 23), higher
screen time (>2 hr = 142 and 82), shorter sleep duration
(<6 hr = 88 and 62), and inadequate hydration (<3 L =
94 and 51), indicating lifestyle deficiencies that contribute
to under nutrition, consistent with findings from
adolescent nutritional studies in India?%28. Meanwhile,
students in overweight (n = 298) and obesity categories
(Class | = 29; Class lll = 9) demonstrate low physical
activity (89, 3, and 0), higher fast-food consumption,
increased screen time (>2 hr = 189, 21, and 1), and
mixed dietary patterns, reflecting behavioural risk factors
linked with weight gain and metabolic imbalance, as
highlighted in global research on lifestyle-associated
obesity among young adults?3. Overall, the data
reinforces that healthy BMI is strongly associated with
balanced sleep, limited screen exposure, regular
physical activity, and adequate hydration, whereas
deviations in these behaviour correlate with both under

nutrition and obesity, underscoring the need for targeted
lifestyle-based interventions within student populations.

To address the dual burden of malnutrition among
students, educational institutions should implement
integrated nutrition education and regular health
screening programs to identify both under nutrition and
overweight at an early stage, in line with WHO
recommendations?®. Promotion of physical activity,
adequate sleep, reduced screen time, and proper
hydration should be prioritized through structured
campus-based lifestyle interventions, as these
behaviours are strongly associated with healthy BMI®,
Gender-sensitive strategies, particularly focusing on
female students who are more vulnerable to under
nutrition, are essential, along with improving access to
nutritious and affordable food options on campus to
discourage unhealthy dietary patterns?%-23 reproduction
and survival. Similar seasonal patterns, with monsoon
minima and winter maxima, have been reported,
indicating that seasonal environmental dynamics play a
crucial role in regulating copepod populations in
freshwater ecosystem

Conclusion

This study demonstrates that although most
students fall within the normal BMI range, a considerable
proportion experience both under nutrition and
overweight/obesity, reflecting a clear double burden of
malnutrition. This pattern is consistent across academic
years and is influenced by gender, with females showing
higher levels of thinness and a slightly greater tendency
toward overweight. Lifestyle behaviours strongly



158 Avinash B. Gholap

958
1000 - 763
165
123 133
102
100 81

B 63

=

E ET

& 28 = Male

.§ 17 Female

= 12

<0
5
4
MIild Thinpess  Moderate Na'mal Overwelght  Obes:2 Clais 1 Obese Class 11T Severg
<16 I'h nnoess 185 - 13 25 -3 30 - 33 3F-40 Thinncss
16- 1R.% = 40
BMI ravge - xg/'m2
Fig. 2 : Gender-wise Analysis of BMI distribution among students
10000
BMICategories with Dietary and Lifestyle Factors among Students
1504
123 1089
g 1009 955 » s -

L mMild Thinness < 16
E EModerate Thinness 16 - 18.5
=
Z 10 ot = Normal 185 - 25
=
é " mOverweight 25 - 30
@ #Obese Class 130- 35

u0bese Class 11135 - 40

u Severe Thinness > 40

10

1

<3JLit | >3Lit

Vegetarian Mixed Yes No Daily Weakly <6 hr. >6 hr. <2hr. | >2hr.
Diet Type Physical Activity Fast Food Consumption Sleep Duration Screen Time (per day) Water Intake (lit/day
Parametres

Fig. 3 : BMI Categories with Dietary and Lifestyle Factors among Students



Interrelationships between BMI and Behavioural Health Factors in Young Adult Collegiate: A Cross-Sectional Analysis 159

correlate with BMI status, as normal BMI is associated findings highlight the interrelationship between BMI,
with adequate physical activity, sleep, hydration, and gender, academic stage, and lifestyle behaviours,
lower screen time, whereas unhealthy lifestyle patterns emphasizing the need for integrated, gender- and year-
are linked to both thinness and obesity. Overall, the specific lifestyle and nutrition interventions among
students
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