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Table 2
Methodology for University and College Teachers for calculating Academic/Research Score
(Assessment must be based on eivdence produced by the teacher such as : copy of publications, project sanc-
tion letter, utilization and completion certificatesa issued by the University and acknowledge for patent filing
and approval letters, students’ Ph.D. award letter, etc.)

S. | Academic/Research Activity Faculty of Science Faculty of Languages/
N. Engineering/Agriculture/ Humanities/Arts/Social
Medical/Veterinary Sciences/Library/Education/
Sciences Physical Education/Commerce/
Management & other related
disciplines
1. | Research Papers in Peer-Reviewed 08 per paper 10 per paper
or UGC listed Journals

2. | Publication (other than research Papers)
(a) Books authored which are published by :

International publishers 12 12
National publishers 10 10
Chapter in Edited Book 05 05
Editor of Book by International Publisher 10 10

Editor of Book by National Publisher 8 8
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i ABSTRACT ]

This study examined secondary school learners’ academic achievement in
physics in the India. A cross sectional correlational design was used with 600
participantsfrom various government-aided secondary schools Data
werecollected using a Self Administered Questionnaire (SAQ) and analyzed us-
ing descriptive statistics such aspercentagesa and mean scores. Analysis of Vari-
ance (ANOVA) and Pearson s linear correlation coefficient wereapplied for sig-
nificance level. The results show a positive relationship between learners’ apti-
tude, learningenvironment, and academic achievement, while a negative rela-
tionship was between teachers’ instruction andacademic achievement in phys-
ics. There is a significant difference in Achievement withrespect
totheirFathersOccupationand no significant difference between the Nuclear and
Joint Family.

Keywords—Achievements, Education, family, occupation.

Introduction

Physics subject play a vital part in the
branch of science courses. It is the emerging
constituent of any science based professional
coursesa lik eAgriculture, Medicine and
Engineering etc., and there are many factors that
greatly influence theknowledge about physics
among Senior Secondary Students like science
attitude, science interest, science motivation,

achievement motivation, school environment,
problem solving ability, pedagogical factors and
technological factors etc., Among which the
Scientific Temper is them ostinfluen tial factors
as per the physics knowledge development is
concerned Bolliger, & Supanakorn, (2011).

At Present most of the psychologists
believe that achievement is more important for
learning process, particularly for science
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students. Education is aprocess which bridgesa
the gap between sensing and thinking.
Considering Science subject, it is not acrucial
question as to how psychologists have viewed
the achievement among students Bowyer, (1976).
The crux of the problem has been as to what
extent achievement is a process under lying other
functions such as reading, learning, thinking,
reasoning, and other typesa of social interactions
Bybee, & Landes, (1988). Anumber of
researchesa have reported that academic
achievement is to be significantly related with
various psychological factors such as Home
School
SocioeconomicStatus,

Environment, Climate,
Science Interest,
Scientific thinking etc., A perusal of aforesaid
researchesa leads us to the observation that the
relationship of Science Interest, Home
Environmental conditions with achievement in
Physics of senior secondary studentsis still not
very much conclusive and needs a further
empirical evidence to reach atcertain generality
of the relationship in the context of the diverse
students of the nation Bybee, & Landes,
(1990).The aim of the present study is to
understand the physics achievement scoresa of
physics senior school students on the basis of
education, occupation and family type.

METHODOLOGY

For this study, the normative survey
approach was applied.Determining what is
considered normal or usual is what the word
“normative” means. Gathering evidence
pertaining to current situations is implied by the
terms Survey and Status. By using a survey
method, a huge amount of data may be collected
simultaneously.

Methods Employed in the Research
In this investigation, the following
instruments were utilized—
® ‘Science Interest Inventory ‘Standardized by
Karuna Shank;r Misra. (2012)
® ‘Scientific Temper Scale’ Constructed and
Developed by the Investigator (2019).
® ‘Home Environment Scale’ Standardized by
Aaliya Akhtar & Dr. Shail Bala
Saxena(2013).
® For Achievementin Physics Scores, the
Students’ Half Yearly Examination mark has
been taken forthis study.
RESEARCH METHODS
STATISTICS
The current study made use of the following

BASED ON

statistical methods.

(1) DescriptiveAnalysis.

(2) DifferentialAnalysis.

(3) CorrelationAnalysis.

(4) RegressionAnalysis.
Sample of the Study

A sample is a discrete subset of a larger
population chosen for the purposesa of research.
From analyzing the characteristics of a sample,
one may infer information about the whole
population. Using a random selecting approach,
600 students from different schools in the
Rajasthan Region were chosen for the senior
secondary study.
Results and Discussion

Senior secondary students’ mean physics
achievement scoresa do not vary significantly
according to the level of education their mothers
had.

The F value is computed to test the
aforementioned null hypothesis.
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Table 1: Differencesa in Mean Physics Achievement Scoresa of Senior School Students by
Mothers' Educational Level and Their Significance

Variable Mothers’Educational Sum of df Mean F Ratio | Significanceat
Qualification Squares Square 0.05 Level
Achievement Between 929.156 2 464.578
in Physics Groups Not
Within 138492.784 | 597 231.981 2.003 Significant
Groups
Total 139421.940 | 599

There is no statistically significant

shown in the previous table, since the ‘F’ value

relationship between the Mean Achievement in

Physics Scoresa of senior secondary students and

their mothers’ educational qualification, as

is not significant at the 0.05 level.

Analysis of the Mean Physics Achievement

Scoresa of Senior Secondary Students in Relation
to the Occupation of Their Fathers.

Table 2: The Importance of the Occupation of the Fathers in Relation to the Mean

Achievement in Physics Scoresa of Senior Secondary Students

Variable Mothers’Educational Sum of df Mean F Ratio | Significanceat
Qualification Squares Square 0.05 Level
Achievement Between 929.156 2 464.578
in Physics Groups Not
Within 138492.784 | 597 231.981 2.003 Significant
Groups
Total 139421.940 | 599

Since the ‘F’ value is significant at the 0.05
level, ‘t” valuesa are computed to determine the

significance difference between the subsamples.

When comparing the physics achievement

of nuclear and joint family senior school students,
no statistically significant difference is found.

The above Null hypothesis may be tested

by determining the ‘t” value.

Table 3: The Role of Family Type in the Correlation Between Senior Secondary Students'
Mean Physics Achievement Scores

Family Type Significanceat
Variable Nuclear (178) Joint (422) T Value 0.05 level
Mean SD Mean SD
Achievement 63.52 14.659 62.80 15.514 0.541 Not
in Physics Significanceat

Based on the data in the table, we can infer

that there is no significant difference in physics

achievement between students from nuclear and

joint familiesa at the secondary level, as the ‘t’

value is significant at the 0.05 level.

Objective Measuresa of Scientific Interest

(Statistical Analysis)
Hypothesis

Gender

Analysis  of
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SeniorSchool Students’ Mean Science Interest
Hypothesis 14

In terms of interest in science, there is no
statistically significant difference between male
and female students in senior education.

The above Null hypothesis may be tested
by determining the ‘t’ value.

The effect of working women’ job status
and working circumstancesa on the quality of
the home environment they offer for preschool
aged children was examined in a research by
Christy (2008). The National Longitudinal
Survey of Youth data was used to perform
multivariate analyses. After controlling for
factors including family size and welfare use, the
findings showed that women’ work status did not
significantly predict the quality of the Home
EnvironmentClareMarie& Martina, (2009). The
quality of the home environment was associated
with various employment circumstancesa among
working moms who are single. Home
Environments were even worse for single
mothers whose occupations paid low wagesa and
who worked part time Gosling& Gonsalves,
(2020). The home environments of single
mothers who work nonstandard hours tend to be
worse, with the exception of those who rotate
shiftsFredlund, et al., (2012). These results
emphasize the need to investigate how single
mother households’ employment status and
working circumstancesa influence within group
variations in home environment quality Dogru
Atay, & Tekkjya, (2008).

The Impact of Culture, Self Reported
Multicultural Counseling Competence, and
Changing Judgment Standards on White Home
Counselors’ Views of Home Functioning was the
subject of research by Gushue, George V. et.al.
(2008). In response to a made up case report,
163 White home counselors participated in this
research by sharing their general thoughts on how

a home runs. The home’s ethnicity was listed as
White or Latino on the intake form. All that
differed in the situations was the namesa chosen
for the household membersGafoor, and Narayan,
(2012). Compared to the White house, the Latino
home received much better (i.e. healthier)
evaluations from the participants. But self-
reported intercultural counseling expertise and
awareness mitigated this impact, The discussion
centers on the implications of the results Duranet
al., (2011).

The effects of the home environment on
genesa and the environment were investigated
by Price, Thomas Jaffee, and Sara R. (2008).
Hypothesesa on the Home Environment’s impact
on children’s development, such as the role of
genesa in determining susceptibility to
environmental impacts, may be tested with the
use of the standard twin researchFensham,
(2011). However, the idea that home conditions
might be passed down through generations
(passive gene environment correlation) is not
taken into consideration by current statistical
models. In order to study the association between
domestic disorder and language skills in a big
group of 4yearold twins, the authors provide a
technique to quantify the impacts of passive gene
environment correlation and gene environment
interaction all at once Francis, et al., (2016).
CONCLUSION

There is a significant difference in
Achievement in Physics scoresa of Senior
Secondary Students with respect to their Fathers
Occupationas Agriculture & Cooley and there is
no significant difference in Achievement in
Physics scoresa of Senior Secondary Students
with respect to their Fathers’ Occupation as
Government Employee & Private Employee,
Government Employee & Agriculture,
Government Employee & Cooley, Private
Employee & Agriculture and Private Employee
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& Cooley. There is no significant difference
between the Nuclear and Joint Family Senior
Secondary Students with respect to their
Achievement in Physics.
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| ABSTRACT |

This study exploresa the developmental trend in scientific reasoning in the
control of variablesa strategy (CVS) and how relevant factors contribute to
explaining the individual abilitiesa of secondary school students. A cross
sectional investigation involving 600 students from different Senior Secondary
Schools of India were Chosen for the present study. No significant difference
has been achieved in the variablesa (management Style, Religion and Local
Community) selected in this part of research work. The implications for
implementing the findings in educational practice are also discussed.

Keywords—Physics temper, management Style, Religion and Local

INTRODUCTION

Physics is a systematic and organized body
of information about the cosmos that has been
derived via observation and reasoning in order
to establish general rulesa and principles. This
information might be relevant to any area of study
or profession. Through his five sensesa sight,
sound, smell, taste, and touch man has been
taking in an overwhelming amount of
information in his quest to make sense of the
world around him. He was able to gather data
about his environment via his sensesa and

communicate it effectively; then he organized
this data, looked for patterns, attempted to
determine their causes, and passed his knowledge
on to subsequent generations (Han, 2013).

By including astronomy, physics becomesa
one of the first academic fields, if not the first.
The naturalPhysics including physics, chemistry,
biology, and certain areas of mathematics became
independent fields of study during the scientific
revolution of the 17th century, after having been
integrated into natural philosophy for the
previous two millenniaSchwichow et al., 2016.
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The borders of physics are not strictly defined,
the field with
multidisciplinary fields of study, including
biophysics and quantum. Theoretical
breakthroughs in physics may provide light on
the underlying processesa investigated by other
fields and open up new linesa of inquiry in fields
like philosophy and mathematics Kuhn, and
Dean, (2005). When physics makesa stridesa
forward, new technologiesa can usually follow
suit. In the field of electromagnetism and nuclear
physics, for instance, new technologiesa like
television, computers, home appliances, and
nuclear weapons were developed as a direct
result of scientific advancements; in the field of
thermodynamics, industrialization was ushered
in by scientific advances; and in the field of
mechanics, calculus was inspired by scientific
advancesa (Zhou et al., 2016).

We might use the analytical question of
student speech patterns to show various
pedagogical aims. As an example, the practically
well-equipped instructor model is one of these
patterns that is first apparent in the trainee
interviews. It appears that this paradigm coexists
alongside the physics expert model in student
discourse, much as how teachers discuss physics
instruction. Scientific reasoning has been a major
area of research in developmental psychology,
with a significant focus on the development of
CVS (Kuhn & Dean, 2005). Using cross-
sectional data has the potential to offer deeper
perspectivesa on the cognitive development of

and crosscsa other

children in relation to CVS. This is crucial for
education because CVS can be enhanced in
school settings (Schwichow et al., 2016),
especially through inquiry-based instruction
(Schiatter et al.,2020).

Coursesa for aspiring physics instructors that
draw on research in the field to address the finer
points of physics education are one promising
area for the future. Physics didactics is the term
used to describe this kind of instruction in India.
It seems from the data that traineesa have a hard
time seeing the practical application of what they
learn in physics class. In addition to the
preliminary support from the student interviews,
it is not out of the question that such relevance is
more clearly proven throughout physics didactics
training. Doesa this mean that trainees’
perceptions of the usefulness of other coursesa
are likewise impacted by these ideas of
relevance? The setting of trainees’ identification
performancesa in didactics coursesa is likewise
noteworthy. Course material that contains
physics specific information helps traineesa act
more like experts, according to preliminary
analysis of trainee interviews (Maxwelland Cole,
2007). A more in depth examination of physics
didactics coursesa as a platform for trainee
identity performancesa is warranted. Particular
attention should be directed towards
understanding how this setting presents students
with the opportunitiesa to emulate effective
future physics teachers. The aim of the study is
to explore the developmental trend in scientific
reasoning in the control of variablesa strategy
and how relevant factors contribute to explaining
the individual abilitiesa of secondary school
students in physicsMcNeish et al., 2020.
Methodology

A sample is a discrete subset of a larger
population chosen for the purposesa of research.
From analyzing the characteristics of a sample,
one may infer information about the whole
population. Using a random selecting approach,
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600 students from different schools in the

Rajasthan Region were chosen for the senior

secondary study.
Instruments used:

RESULTS AND DISCUSSION

A pre tested questionnaire was circulated
among the senior secondary school students and
an experienced teacher was recruited to help the
students to fill the questionnaire and the response

Table 1: The Importance of Dissimilaritiesa in the Mean Physics Interest Scoresa of Senior
School Students Based on Their Management Style

Type of Management Significanceat
Variable Government (300) Private (300) t Value 0.05 level
Mean SD Mean SD
Achievement 166.33 31.689 169.25 36.136 1.051 Not
in Physics Significanceat

were tabulated and analyzed.

Based on the data in the table, we can infer
that there is no significant difference in Physics
interest between public and private senior school
students in the country, as the ‘t” value is not
statistically significant at the 0.05 level.
Examining the Relationship Between Religious

Belief and the Mean Physics Interest Scoresa of
Senior School Students

When comparing the scientific interests of
Hindu, Christian, and Muslim senior school
students, there is no discernible difference.

The F value is computed to test the

Table 2: Comparing the Mean Physics Interest Scoresa of Senior School Students
by Religion and the Significance of Differences

Variable Religion Sum of DF Mean F Significanceat
squares squares Ratio 0.05 level
Between 562.026 2 281.013
Physics Groups Not
Interest Within 691402.933 597 1158.129 0.243 | Significanceat
Groups
Total 691964.958 599

aforementioned null hypothesis.

Based on the data in the table, we can infer
that there is no significant difference in the Mean
Physics Interest Scoresa of Senior Secondary
Students with regard to their Religion. This is
because the ‘F’ value is not significant at the 0.05
level, so we accept the null hypothesis.

Community Related Analysis of College
Freshmen’s Mean Physics Interest Scores. When
it comesa to their interest in Physics, GT, BC,
MBC, and SC/ST senior school students are not
significantly different from one another. The F
value is computed to test the aforementioned null
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Table 3. Compare the Mean Physics Interest Scoresa of High School Students
in Relation to Their Local Community

Variable Religion Sum of DF Mean F Significanceat
squares squares Ratio 0.05 level

Between 420.199 3 140.066

Physics Groups Not

Interest Within 691544.759 596 1160.310 0.121 | Significanceat
Groups

Total 691964.958 599
hypothesis. data, which can be skewed by the impact of

There is no statistically significant
difference in the mean Physics Interest Scoresa
of Senior Secondary Students with regard to their
Community, as shown in the above table, as the
‘F’ value is not significant at the 0.05 level.
Consequently, the null hypothesis is
accepted.Students in the physics class have
access to both theoretical and practical films,
since the subject covers both topics. Our research
shows that kids like and benefit from both of
them. The opposite is true for video usage;
students saw more videos in the days leading up
to and including tests and delivery (McNeish et
al., 2020)

Therefore, we infer from our research that
videos are an integral part of online physics
courses, even if they are seen as supplementary
to other resourcesZhou et al., 2016. This means
that, depending on the needs of the pupils, they
should be supplemented with other resources,
such as text documents. Because they can meet
two needs at once a human element to establish
a social connection between the teacher and
students and a pointing element to direct students’
attention or make connections to important parts
hands on videos are preferable to headshots of
the instructor(Maxwell & Cole, 2007)
CONCLUSION

There are several restrictions on this study.
The results were derived from cross-sectional

various settings. Future research should take into
account a longitudinal strategy to evaluate the
efficacy of curricula using multiple-
administration assessment, in which students are
examined using dynamic measurement models
on several occasions over time. The PL task and
experimental data, which evaluate an in-depth
interpretation beyond the testability of the
variablesa in an experiment, were not included
in the current test. Because the physics exam
results were gathered both before and during the
epidemic, which could have an impact on
students’ performance, they could be highly
skewed. Consequently, it makesa sense to use
caution whilelt is to mention that no significant
difference has been achieved in the variablesa
selected in this part of research work.
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| ABSTRACT |

This pilot study investigatesa the efficacy of a peer group intervention
tailored for individuals with chronic psychiatric disorders in Kannur, focusing
on social functioning, perceived social support, loneliness, and work and social
adjustment. Utilizing an intervention model with pre-test and post-test analyses,
the study recruited 10 participants each for experimental and control groups
from a rehab centre. The intervention included structured sessions over two
months, incorporating evidence-based techniques. Baseline and post-intervention
assessments are conducted using validated scalesa to compare outcomes.
Convenient and random sampling methods are combined, and each group
contains ten participants. The effectiveness of interventions is evaluated through
pre-test and post-test analyses, with careful definition of inclusion and exclusion
criteria to minimizethe influence of extraneous variables. Results show significant
improvements in the experimental group across all variablesa post-intervention,
contrasting with minimal changesa in the control group. Findings underscore
the effectiveness of peer support interventions in enhancing social well-being
for individuals with chronic psychiatric disorders, despite limitations such as
sample size constraints and potential confounding factors. This study providesa
valuable insights for future research and clinical practice, emphasizing the
importance of peer support in mental health care.
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Introduction

Chronic psychiatric disorders portray
significant challengesa to affecting various
aspects of their social and psychological well-
beingindividuals, (Okkels, et al., 2018). In recent
years, peer support interventions have emerged
as promising approachesa to address these
challengesa and enhance the recovery process
for individuals with chronic psychiatric
disorders(Richard et al.,2022). This pilot study
aims to investigate the efficacy of a peer group
intervention tailored specifically for patients with
chronic psychiatric disorders, with a focus on
assessing its impact on social functioning,
perceived social support, feelings of loneliness,
work and social adjustment, and social isolation.
Conducted in Kannur, this sociological study
exploresa the effectiveness of the intervention
within the local context, offering valuable
insights into the implementation of peer support
servicesa in mental healthcare settings. Guided
by areview of existing literature highlighting the
importance of peer support in mental health care,
this study seeks to contribute to the growing body
of evidence supporting the integration of peer
support interventions into comprehensive
treatment plans for individuals with chronic
psychiatric disorders. Through a rigorous
research design incorporating pre-test and post-
test analyses, this study aims to provide empirical
evidence on the effectiveness of peer group
interventions in promoting recovery and
improving the overall quality of life for
individuals living with chronic psychiatric
disorders in Kannur.

In the kingdom of mental healthcare, peer
support interventions have emerged as significant

contributors, providing a platform for individuals
facing similar challengesa to connect, exchange
experiences, and extend mutual support.
Numerous studiesa have delved into the efficacy
of'these interventions across different dimensions
of mental health, ranging from social functioning
and loneliness reduction to work and social
adjustment. By synthesizing recent research
findings and  systematic  reviews,
thereviewsunderscore the potential advantagesa
of peer support in augmenting recovery
outcomesa for individuals grappling with mental
illness.

In their 2015 randomized controlled trial,
Castelein et al. examined the impact of guided
peer support groups (GPSG) on various
outcomesa for individuals with psychosis. The
study revealed that GPSG had a beneficial effect
on social networks and social support compared
to the control condition. Furthermore, patients
who attended GPSG regularly experienced
improvements in social support, self-efficacy,
and quality of life. Economic evaluation showed
no financial consequencesa of the intervention,
and participants positively evaluated GPSG. The
findings suggest that peer support groups
represent a valuable intervention for individuals
with psychosis, particularly in enhancing their
social networks and support systems. Another
study on the Effectiveness of peer support
interventions Smit et al. (2020) conducted a
systematic review and meta-analysis to assess
the effectiveness of peer support interventions
(PSIs) for individuals with mental illness. Their
review included 30 randomized controlled trials
(RCTs) comparing peer-delivered PSIs to control
conditions. The findings suggest that PSIs are
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associated with small but significant post-test
effect sizesa for clinical and personal recovery
outcomes. However, the effectiveness of
functional recovery was not significant. These
results highlight the potential efficacy of PSIs in
promoting clinical and personal recovery among
individuals with mental illness, albeit with
modest effects.

Integration of Peer Support in Mental
Healthcare White, S. et al. (2020) explored the
global integration of peer support into mental
healthcare systems. They highlighted how peer
support, as a workforce policy, is increasingly
becoming a standard practice worldwide. This
review emphasizesa the systemic adoption of
peer support and its impact on mental health
services. A study byChinman, M. (2006)
discussed the effectiveness of peer groups in
mental health settings. Peer groups provide a
platform for individuals with similar challengesa
to support each other, share experiences, and
receive empathetic advice. This study
underscoresa the value of peer support in
fostering understanding and empathy among
individuals with mental health disorders.

Numerous studiesa have underscored the
significance of factors such as loneliness, work
adjustments, and social functioning in the context
of peer support interventions. Peer Support and
Loneliness Reduction Masi, C.M. et al. (2011)
explored the relationship between peer support
and loneliness reduction in individuals with
mental health disorders. Their review suggests
that peer support interventions effectively reduce
feelings of loneliness by fostering social
connections and enhancing social support
networks. Efficacy of Peer Support in Work and

Social Adjustment Davidson, L. et al. (2006)
investigated the efficacy of peer support in
improving work and social adjustment among
individuals with psychiatric disabilities. Their
findings indicate that peer support interventions
positively impact work-related outcomesa and
social functioning, facilitating community
integration and vocational success.

Peer support interventions offer valuable
opportunitiesa for individuals with mental illness
to connect, receive support, and enhance their
overall well-being. The reviewed studiesa
underscore the effectiveness of peer support in
improving various outcomes, including social
functioning, loneliness reduction, and work and
social adjustment. These findings highlight the
importance of integrating peer support into
comprehensive mental healthcare approachesa to
promote recovery and enhance the quality of life
for individuals living with mental illness.
Participants

The study participants comprise individuals
diagnosed with chronic psychiatric disorders,
specifically psychosis, residing in Kannur
district, India. To be eligible, participants must
have a documented history of the diagnosed
disorder(s) spanning 5 to 10 years, with an onset
after the age of 18. The study aims to recruit 20
participants, equally divided into experimental
and control groups. Inclusion criteria require
participants to express willingness to engage in
the intervention and comply with study
procedures, providing informed consent. They
must also be at least 18 years old, with residence
in Kannur district. Socio-demographic data
including age, gender, education, occupation, and
marital status will be collected. Exclusion criteria
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ensure homogeneity within the sample, excluding
individuals below 18, with illness onset before
18, residing outside Kannur, with psychiatric
conditions other than chronic disorders, and those
with severe medical or psychiatric comorbidities.
Participants unable to provide informed consent,
unwilling to engage in the intervention, or
experiencing active symptoms without
pharmacotherapy are also excluded. The
intervention model involvesa peer support groups
facilitated by the researcher, integrating
evidence-based individual techniquesa like
mindfulness and cognitive-behavioral
techniques. Pre-test and post-test analysesa using
validated scalesa will assess outcomes, including
social functioning, perceived social support,
loneliness, and work and social adjustment. By
carefully defining inclusion and exclusion
criteria, the study aims to minimize extraneous
variables’ influence, ensuring accurate evaluation
of the intervention’s effectiveness in improving
outcomesa among individuals with chronic
psychiatric disorders in the Kannur district.
Procedures

The intervention process of this study
involvesa an intervention model with control and
experimental groups, employing pre-test and
post-test analysis. Recruitment and selection are
conducted in collaboration with Max Minds
Rehabilitation Centre, Aravanchal, to recruit 10
participants each for the experimental and control
groups. One peer support group is formed and
facilitated by the researcher, with a two-month
intervention comprising weekly sessions
covering various psycho-educational topics and
activities. Baseline and post-intervention
assessments are conducted using validated

scalesa to compare outcomesa between the two
groups. The sampling design combinesa
convenient and random sampling methods, with
inclusion and exclusion criteria carefully defined
to ensure the sample’s homogeneity and
minimize the impact of extraneous variablesa on
the study’s outcomes. The study’s measuresa
include socio-demographic details and validated
scalesa to assess loneliness, social functioning,
perceived social support, and work and social
adjustment. Inclusion criteria require participants
to have a confirmed diagnosis of chronic
psychiatric disorder, a documented history of the
disorder spanning between 5 to 10 years, and
residency in Kannur district. Exclusion criteria
exclude individuals below 18 years of age, those
with psychiatric illness onset before 18, those
residing outside the Kannur district, and those
with comorbiditiesa or lack of willingness to
participate. The procedure ensuresa a rigorous
and systematic approach to evaluating the
efficacy of peer group intervention in patients
with psychosis, with the potential to contribute
valuable insights to the field of mental health
interventions.
Intervention Protocol

After the selection process, Peer Support
Groups are formed, comprising individuals
diagnosed with chronic psychiatric disorders,
particularly psychosis, ensuring a diverse range
of perspectivesa and experiencesa within each
group. The facilitation of these groups is
overseen by the researcher, providing guidance
and support throughout the sessions. Over a span
of two months, Structured Group Sessions take
place weekly, covering a spectrum of psycho-
educational topics, activities, discussions, role-
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plays, skill-building exercises, and therapeutic
community practices. These sessions are
designed to enhance social functioning,
perceived social support, and work adjustment
among participants. Additionally, participants
share their experiencesa and extend support to
one another, fostering camaraderie and
understanding within the group. Activitiesa are
aimed at improving social skills, coping
strategies, and access to resourcesa pertinent to
mental health and social needs. Baseline and
post-intervention assessments are conducted
using validated scalesa to measure outcomes,
with data analyzed to compare results between
the control and experimental groups.
Furthermore, ongoing treatments such as
pharmacotherapy and family therapy are
provided for all patients in both the experimental
and control groups.

Measuresa and tools

(1) Socio Demographic data sheet.

(2) UCLA Loneliness Scale: This scale
measuresa subjective feelings of
loneliness and social isolation.
Reference : Russell, D. W. (1996).
UCLA Loneliness Scale (Version 3):
Reliability, validity, and factor
structure.

(3) Social Functioning Scale (SFS) :
Evaluatesa the social functioning
Reference : Birchwood, M., Smith,
J., Cochrane, R., Wetton, S.,
&Copestake, S. (1990). The Social
Functioning Scale. The development
and validation of a new scale of social
adjustment for use in family
intervention programmesa with

schizophrenic patients.

(4) Multidimensional Scale of Perceived
Social Support (MSPSS) : Measuresa
perceived social support from family,
friends, and significant others.
Reference : Zimet, G. D., Dahlem, N.
W., Zimet, S. G., & Farley, G. K.
(1988). The Multidimensional Scale
of Perceived Social Support.

(5) Work and Social Adjustment Scale
(WSAS) : Assessesa functional
impairment in various life domains,
including work.

Reference : Mundt, J. C., Marks, I.

M., Shear, M. K., &Greist, J. M.

(2002). The Work and Social

Adjustment Scale: A simple measure

of impairment in functioning.
Statistical Analysis

The paired samplesa t-test is a statistical

analysis method commonly used to assess the
means of two related groups. It is particularly
useful for evaluating the scoresa of the same
group before and after an intervention, allowing
researchers to determine if there is a significant
difference between the means of the two groups.
By comparing data points within the same group,
the paired samplesa t-test providesa insight into
the effectiveness of interventions or treatments
over time. This method enablesa researchers to
make informed decisions about the impact of
interventions on the variablesa being studied and
helps assess the efficacy of interventions in
achieving desired outcomes.
Ethical Clearance

The ethical

wasobtained from the Ekjlavya University,
Damoh, and informed consent from the

committee clearance
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RESULTS AND DISCUSSION

Table 1.1 Pretest and post test analysis of the variablesa under study in the
experimental group

Variables Pretest Post test t-value Sig.
Mean SD Mean SD

POOR SOCIAL FUNCTIONING 11.60 4.949 8.90 5.216 5.014 .0071#*

PERCIEVED SOCIAL SUPPORT 43.40 6.328 | 61.80 8.066 10.243 .000**

LONELINESS 38.20 12.044 | 22.00 11.195 5.745 .000**

WORK& SOCIAL ADJUSTMENT

IMPAIRMENT 27.30 9.581 | 19.70 12.065 5310 .000%*

Tablel.1. Results indicating pretest and post test analysis of the variablesa under study in the experimental group.

candidatesa was obtained and information data
sheets were given to the subjects concerning the
study, and its purposesa were explained to them.

The results of the pretest and posttest
analysis in the experimental group demonstrate
notable improvements across multiple domains
following the peer group intervention. Firstly,
there was a significant decrease in poor social
functioning, with participants showing a
remark;ble reduction in difficultiesa related to
social interactions and functioning. This
improvement suggests that the intervention
effectively addressed social challengesa faced by
individuals with chronic psychiatric disorders.
Secondly, there was a substantial increase in

perceived social support among participants,
indicating that the intervention fostered a
supportive environment where individuals felt
valued and connected to others. Additionally,
participants reported a significant decrease in
feelings of loneliness, reflecting the
intervention’s success in alleviating social
isolation and promoting a sense of belonging.
Finally, there was a significant reduction in work
and social adjustment impairment, indicating that
participants experienced improved functioning
in various life domains, including work and
social activities. Overall, these findings
underscore the efficacy of the peer group
intervention in enhancing participants’ well-

Table 1.2 Pretest and post test analysis of the variablesa under study
in the control group

Variables Pretest Post test t-value Sig.
Mean SD Mean SD

POOR SOCIAL FUNCTIONING 8.60 4.452 8.90 5.216 -.449 .664

PERCIEVED SOCIAL SUPPORT .664 7.245 | 41.50 6.553 .867 408

LONELINESS 38.40 12.285 | 38.50 13.938 -.096 925

WORK & SOCIAL ADJUSTMENT

IMPAIRMENT 28.20 9.114 | 28.40 8.922 -.200 .846

Tablel.2. Results indicating pretest and post test analysis of the variablesa under study in the control group
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being and social functioning, emphasizing the
importance of peer support in the recovery
journey of individuals with chronic psychiatric
disorders-

The interpretation of the pretest and
posttest analysis in the control group suggests
that there were minimal changesa observed in
the variablesa under study, including poor social
functioning, perceived social support,
Loneliness, and work and social adjustment.
Despite a slight increase in the mean scoresa for

poor social functioning, perceived social support,
and work and social adjustment, none of these
changesa reached statistical significance.
Similarly, the Loneliness scoresa remained
relatively stable between the pretest and posttest
assessments. These findings indicate that the
intervention implemented in the experimental
group did not have a discernible impact on the
variablesa studied within the control group. It
suggests that factors other than the intervention
may have influenced the outcomes, highlighting

Table 2.1 pretest analysis of the variablesa under study in
Control & Experimental Group

Variables Pretest Post test t-value Sig.
Mean SD Mean SD

POOR SOCIAL FUNCTIONING 11.60 4.949 8.60 4.452 -5.379 .000**

PERCIEVED SOCIAL SUPPORT 43.40 6.328 | 42.40 7.245 -.905 .389

LONELINESS 38.20 12.044 | 38.40 12.285 S14 .619

WORK &SOCIAL ADJUSTMENT 27.30 9.581 | 28.20 9.114 1.868 .095

IMPAIRMENT

Table2.1 Results indicating pretest analysis of the variablesa under study in Control & Experimental Group

the need for further exploration and potentially
different intervention strategiesa to address the
challengesa faced by individuals with chronic
sychiatric disorders in the control group.

The pretest and posttest analysis of the
variablesa under study in both the experimental
and control groups reveals interesting findings.
In terms of poor social functioning, there was a
significant difference between the mean scoresa
of the experimental (M = 11.60, SD = 4.949)
and control (M = 8.60, SD = 4.452) groups at
the pretest stage (t=-5.379, p <0.001), indicating
that individuals in the experimental group
reported higher levels of poor social functioning
initially. However, for perceived social support,
Loneliness, and work and social adjustment
impairment, no significant differencesa were

found between the experimental and control
groups at the pretest stage (p > 0.05). This
suggests that participants in both groups reported
similar levels of perceived social support,
loneliness, and work and social adjustment
impairment before the intervention. These
findings provide important insights into the
baseline characteristics of the study population
and highlight the need to assess the effectiveness
of the intervention in improving outcomesa
related to social functioning and mental health
The results of the pretest and posttest
analysesa reveal significant changesa in various
variablesa between the experimental and control
groups. Firstly, there was a notable decrease in
poor social functioning in the experimental group
from a mean of 8.1 (SD =4.383) to 8.90 (SD =
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Table-2.2 Post-test analysis of the variablesa under study
in the Control & Experimental Group

Variables Pretest Post test t-value Sig.
Mean SD Mean SD

POOR SOCIAL FUNCTIONING 8.1 4.383 8.90 5.216 2.449 .037

PERCEIVED SOCIAL SUPPORT 61.80 8.066 | 41.50 6.553 -9.930 .000

LONELINESS 22.00 11.195 | 38.50 | 13.938 4.949 .001

WORK & SOCIAL ADJUSTMENT 19.70 12.065 | 28.40 8.922 8.922 .003

IMPAIRMENT

Table 2.2 Results indicating post test analysis of the variablesa under study in Control & Experimental Group post-test

5.216), with a t-value of 2.449 and a significant
p-value of 0.037. Secondly, perceived social
support exhibited a substantial increase in the
experimental group, with the mean score rising
from 61.80 (SD = 8.066) to 41.50 (SD = 6.553),
resulting in a large t-value 0f -9.930 and a highly
significant p-value of 0.000. Additionally,
Loneliness scoresa significantly decreased in the
experimental group from 22.00 (SD = 11.195)
t0 38.50 (SD =13.938), as evidenced by a t-value
of 4.949 and a p-value of 0.001. Lastly, work
and social adjustment impairment showed
remark;ble improvement in the experimental
group, with mean scoresa dropping from 19.70
(SD = 12.065) to 28.40 (SD = 8.922), resulting
in a t-value of 8.922 and a significant p-value of
0.003. These findings suggest that the peer group
intervention had a substantial positive impact
on social functioning, perceived social
support, loneliness, and work and social
adjustment impairment in individuals with
chronic psychiatric disorders compared to the
control group.

The findings of the study demonstrate
significant improvements across multiple
domains following the peer group intervention.
In the experimental group, there was a notable
decrease in poor social functioning, indicating a
remark;ble reduction in difficultiesa related to
social interactions and functioning.(De Silva, M.

J., Cooper, S., Li, H. L., Lund, C., & Patel, V.,
2013)). Moreover, participants reported a
substantial increase in perceived social support,
reflecting a supportive environment fostered by
the intervention. Additionally, feelings of
loneliness significantly decreased, highlighting
the intervention’s success in alleviating social
isolation. Furthermore, there was a significant
reduction in work and social adjustment
impairment, indicating improved functioning in
various life domains. In contrast, minimal
changesa were observed in the control group,
Conclusion:

The results of the study demonstrate the
effectiveness of the peer group intervention in
enhancing social functioning, perceived social
support, loneliness reduction, and work and
social adjustment impairment among individuals
with chronic psychiatric disorders. Compared to
the control group, participants in the
experimental group experienced significant
improvements across these domains following
the intervention. These findings highlight the
importance of peer support interventions in
promoting recovery and improving the quality
of life for individuals with chronic psychiatric
disorders. Further research is warranted to
explore the long-term effects and mechanisms
underlying the observed improvements, as well
as to develop tailored interventions to address
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the unique needs of this population.
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| ABSTRACT |

Introduction: The present study intends to measure gender differencesa
and relationship between smartphone addiction and personality traits.

Aim: It was an attempt to revalidate the findings for fulfillment of the
research objectives.

Sample: The sample was drawn following some predetermined inclusion
and exclusion, a sample of 100 individuals ageing between 13 to 19 years were
selected. Half of them were male and half of them were females.

Method: Sample was administered with 1) Smartphone addiction test by
Kwon et al (2013) and 2) Big Five Inventory (Personality) by Goldberg, (1993).
Pearson product moment correlation used for data analysis.

Result: Results indicated gender differencesa in variablesa under study. It
has been found that there is a negative correlation between extraversion and
cell phone addiction in case of male. It has also found that there is negative
significant correlation between cell phone addiction and agreeableness. In the
other hand, in case of female, it has been found that there is a negative signifi-
cant relationship only between conscientiousness and cell phone addiction.

Conclusion: In case of personality traits and cell phone addiction, malesa
were found to have significant relationship in two area that is extraversion and
agreeableness with cell phone addiction. While femalesa were found to have a
relationship only between conscientiousness and cell phone addiction.

Keywords: Cell phone, Personality Traits, Gender, Addiction, etc.

1. Introduction myriad benefits offered by these technological

The ubiquitous presence of smartphonesa  marvels, concerns have emerged regarding the
or cell phonesa in contemporary society has proliferation of problematic smartphone or cell
revolutionized the way individuals communicate, phone usage patterns, commonly referred to as
work, and socialize. However, alongside the smartphone addiction. Understanding the
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multifaceted factors contributing to smartphone
addiction is paramount for devising effective
intervention strategiesa and mitigating its adverse
impacts on individuals’ well-being. Among these
factors, the role of personality traits has garnered
significant attention in recent research,
particularly within the framework of the Big Five
personality model.

1.1 Concept of Personality—Personality,
a fundamental construct in psychology,
encompassesa enduring patterns of thoughts,
feelings, and behaviours that distinguish
individuals from one another. Rooted in various
theoretical perspectives, including psychodyna-
mic, humanistic, and trait theories, personality
represents the core essence of an individual’s
psychological makeup. The interplay between
genetic predispositions and environmental
experiencesa shapesa the development and
expression of personality traits, rendering it a
dynamic and multifaceted construct (McCrae &
Costa, 1999).

1.2 Determinants of Personality—The
development of personality is influenced by a
myriad of factors, including genetic
predispositions and environmental experiences.
Genetic studies, such as those involving twin and
adoption designs, underscore the heritability of
certain personality traits (Bouchard & Loehlin,
2001). Environmental determinants, ranging
from familial dynamics to cultural norms, further
shape the expression and modulation of
personality characteristics (McCrae & Costa,
2003). The interaction between genetic
predispositions and environmental stimuli
contributesa to the nuanced variation observed
in individual personality profiles.

1.3 History of Big Five Factors—The quest
to delineate the fundamental dimensions of
personality has traversed a rich historical
trajectory, culminating in the emergence of the
Big Five model as a preeminent framework for
understanding trait-based variations in human
behavior. Originating from lexical hypothesis, the

Big Five model represents a synthesis of
decadesa of empirical research and theoretical
refinement. Through pioneering efforts in factor
analysis and cross-cultural validation, scholars
have elucidated the robustness and universality
of the Big Five factors across diverse populations
and contexts (John & Srivastava, 1999).

1.4 Description of Big Five Factors—The
Big Five model delineatesa personality along five
broad dimensions: Openness to Experience,
Conscientiousness, Extraversion, Agreeableness,
and Neuroticism (McCrae & Costa, 1987).
Openness to Experience encompassesa
individual differencesa in intellectual curiosity,
creativity, and receptivity to novel experiences.
Conscientiousness reflects the propensity for
self-discipline, organization, and goal-directed
behavior. Extraversion encompassesa traits such
as sociability, assertiveness, and positive
emotionality. Agreeableness denotesa the
inclination towards empathy, cooperation, and
interpersonal harmony. Lastly, Neuroticism
encompassesa traits related to emotional
instability, anxiety, and susceptibility to negative
affect.

1.5 Concept of Cell phone Addiction—Cell
phone orSmartphone addiction, characterized by
excessive and compulsive usage of smartphones,
has garnered increasing attention in both
academic research and public discourse.
Although not yet formally recognized as a
clinical disorder, smartphone addiction sharesa
parallels with other forms of behavioural
addiction, such as gambling disorder and internet
gaming disorder (Lin et al., 2016). Criteria for
diagnosing smartphone addiction typically
include indicators of excessive use,
preoccupation with the device, withdrawal
symptoms, and functional impairment in various
life domains (Billieux et al., 2015).

1.6 Criteria of Cell phone or Smartphone
Addiction—Cell phone addiction, although not
yet formally recognized as a clinical disorder, is
often characterized by the following criteria:
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(1) Excessive Use—Individuals engage in
cell phone use for extended periods, often beyond
what is necessary for work, communication, or
leisure activities.

(2) Preoccupation—There is a persistent
preoccupation with cell phones, including
constantly checking for notifications,
anticipating incoming messages, or feeling
anxious when separated from the device.

(3) Withdrawal Symptoms—Individuals
experience withdrawal symptoms when unable
to use their cell phones, such as irritability,
restlessness, anxiety, or discomfort.

(4) Loss of Control-Despite efforts to
reduce cell phone use, individuals find it
challenging to control their usage patterns, often
succumbing to impulsesa to check their devicesa
repeatedly.

(5) Functional Impairment—Cell phone
addiction leads to functional impairment in
various life domains, including social
relationships, work or academic performance,
and physical and mental well-being.

(6) Negative Consequences—Excessive
cell phone use results in negative consequences,
such as neglecting responsibilities, experiencing
conflicts in relationships, or compromising sleep
quality and overall health.

(7) Escapism—Individuals use cell phonesa
as a means of escaping from real-life stressors,
boredom, or negative emotions, seeking solace
and distraction in the digital realm.

(8) Tolerance—Over time, individuals may
develop a tolerance to cell phone use, requiring
increased time and intensity of engagement to
achieve the same level of satisfaction or
stimulation.

(9) Interference with Daily Life—cell
phone addiction interferesa with daily activitiesa
and responsibilities, leading to disruptions in
work, school, social interactions, and leisure
pursuits.

(10) Continued Use Despite Awareness
of Problems—Despite being aware of the

negative consequencesa of cell phone addiction,
individuals continue to engage in excessive use,
often feeling unable to resist the urge to check
their devicesa compulsively.

1.7 Causesa of Cell phone or Smartphone
Addiction—-The causesa of cell phone/
smartphone addiction are multifaceted and
encompass a range of individual, social,
environmental, and technological factors :

(1) Psychological Factors—Underlying
psychological issues, such as anxiety, depression,
loneliness, or low self-esteem, may predispose
individuals to seek refuge in cell phonesa as a
means of coping with negative emotions or stress.

(2) Social Influences—Peer pressure, social
norms, and the desire for social validation
through social media platforms contribute to
excessive cell phone use, as individuals strive to
maintain connections, receive feedback, and
portray curated imagesa of themselvesa online.

(3) Accessibility and Convenience—The
omnipresence and accessibility of smartphones,
coupled with their multifunctional capabilities,
make them highly attractive and conducive to
addictive behaviours.

(4) Technological Design—Featuresa such
as push notifications, continuous scrolling,
gamification, and personalized content
recommendations are designed to captivate users’
attention and encourage prolonged engagement,
fostering addictive usage patterns.

(5) Fear of Missing Out (FOMO)-The
fear of missing out on social events, news, or
updatesa drivesa individuals to constantly check
their smartphones, contributing to a cycle of
compulsive checking and heightened anxiety.

(6) Instant Gratification—Cell phonesa
provide instant access to information,
entertainment, and social interactions, fulfilling
individuals’ desire for immediate gratification
and reinforcement, which can reinforce addictive
behaviours.

(7) Lack of Boundaries—The blurring of
boundariesa between work, leisure, and personal
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time due to smartphones’ constant connectivity
exacerbatesa addictive usage patterns, as
individuals struggle to disengage from digital
distractions.

(8) Cultural and Societal Norms—Cultural
expectations regarding productivity, connectivity,
and digital consumption influence individuals’
attitudesa and behaviours towards smartphone
use, shaping the prevalence of smartphone
addiction within different cultural contexts.

(9) Peer Modelling—Observing friends,
family members, or celebritiesa engaging in
excessive cell phone use normalizesa such
behaviours and may lead individuals to emulate
them, further perpetuating addictive patterns.

(10) Advertising and Marketing—
Aggressive marketing strategiesa employed by
cell phone manufacturers and app developers
promote the allure of new features, upgrades, and
applications, fostering a consumer culture
centered around constant device upgrading and
usage.

1.8 Relationship Between Personality
Typesa and Cell phone Addiction—Recent
research has sought to elucidate the relationship
between personality traits, particularly within the
framework of the Big Five model, and the
propensity for smartphone addiction. While
findings have been mixed, certain personality
traits have emerged as potential risk factors for
smartphone addiction. For instance, individuals
high in Neuroticism may be more prone to
seeking solace and distraction through
smartphone use, while those low in
Conscientiousness may exhibit poor impulse
control and self-regulation in managing
smartphone usage (Elhai et al., 2017; Liu et al.,
2018). Understanding the interplay between
personality traits and cell phone/ smartphone
addiction is crucial for developing targeted
interventions and preventive measuresa aimed
at mitigating problematic smartphone usage
patterns.

In light of the burgeoning research

examining the intersection of personality traits
and smartphone addiction, the present study aims
to elucidate the nuanced relationships between
the Big Five factors and cell phone addiction.
By employing rigorous methodological
approachesa and drawing on established
theoretical frameworks, this study seeks to
contribute to a deeper understanding of the
complex interplay between personality traits and
problematic cell phone usage behaviours.

2. Review of Literature

Study showed that business students
(B.Com) used smartphonesa more frequently
than arts and sciencesa students. No significant
differencesa were seen in smartphone addiction
based on gender, birth order, area of living or
family structure. The personality traits of
neuroticism, extraversion, openness, agreeable-
ness, and conscientiousness were not
significantly related to each other or affected by
smartphone addiction (Dom Joy 2023).

Personality dimensions like extraversion,
openness, agreeableness, and conscientiousness
negatively correlate with mobile phone addiction
(Vaishali and Indira 2022).

Facebook significantly impacts students’
personalitiesa as their degree programs progress,
with institutesa playing a similar role in
personality development across all four
universitiesa (Hafiz and Mahmood et al 2021).

Mixed findings exist regarding the
relationship between extraversion and cell phone
addiction. While some studiesa suggest a
negative association (Demirci et al., 2015), others
report no significant correlation.

Agreeableness may influence cell phone
use indirectly through its impact on interpersonal
relationships and social interactions (Roberts et
al., 2015).

Problematic mobile phone use is a function
of gender, extraversion, neuroticism, openness-
to-experience; however, it is not a function of
agreeableness or conscientiousness (Motoharu
Takjo 2014).
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3. Methodology
(a) Objectives:

To analyse the relationship between
various personality traits like-
neuroticism, agreeableness, openness,
conscientiousness with usagesa of cell
phone.

To analyse the relationship between
personality traits and cell phone usage
across gender.

(b) Hypothesis:

There is a significant relationship
between extraversion and cell phone
addiction among male.

There is a significant relationship
between neuroticism and cell phone
addiction among male.

There is a significant relationship
between openness and cell phone
addiction among male.

There is a significant relationship
between agreeableness and cell phone
addiction among male.

There is a significant relationship
between conscientiousness and cell
phone addiction among male.

There is a significant relationship
between extraversion and cell phone
addiction among female.

There is a significant relationship
between neuroticism and cell phone
addiction among female.

There is a significant relationship
between openness and cell phone
addiction among female.

There is a significant relationship
between agreeableness and cell phone
addiction among female.

There is a significant relationship
between conscientiousness and cell
phone addiction among female.

(¢) Sample-The study conducted on a

small sample. The sample consisted of
two groups—

e Group 1 : It contained 50 male

students ageing between 13 to 19 years.

e Group 2 : It contained 50 female

students ageing between 13 to 19 years.

Inclusion Criteria of Sample—

e Ageing between 13 to 19 years of age.

e Students are freshers.

e Students are physically as well as

psychologically healthy.

o  Students from general academic stream

were included.

Exclusion Criteria of Sample:

e Dropouts or students having detention

history were carefully excluded.

e  Students under medication for physical

or mental health issues.

e Students from broken homesa or

divorced parents.

e Students from vocational streams.

(d) Tools of Data Collection—

(1) Smartphone Addiction Scale (SAS)—
The scale was developed and validated by Kwon
et al (2013). Smartphone addiction scale (SAS)
is a scale for smartphone addiction that consists
of 33 items with a six-point Likert scale (1:
“strongly disagree” and 6: “strongly agree”)
based on self-reporting. In this study, the internal-
consistency test result (Cronbach’s alpha) of SAS
was 0.966.

(2) Big Five Inventory (BFI)-44-item
inventory that measuresa an individual on the
Big Five Factors (dimensions) of personality
(Goldberg, 1993). Each of the factors is then
divided into personality facets. Big Five
Dimensions are Extraversion vs. introversion,
agreeableness vs. antagonism, conscientiousness
vs. lack of direction, neuroticism vs. emotional
stability, openness vs. closedness to experience.
All of the items are scored on five-point scale
(1-5) (among them, some of the items are
reversed scored item).

(e) Analysis of Data—Product moment
correlation was used to analysesa the data.
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4. Results

Table 1 : Showing correlation with
Extraversion and Smartphone addiction for
male and female

R df
Male -0.28* 48
Female -0.13 48

Table 1 shows a significant negative
correlation between cell phone addiction and
extraversion (p<0.05) among male participants,
while no significant relationship was found
among female participants. Male participants
who are more extraverted may be more inclined
to seek social interactions and engage in offline
activities, thereby mitigating the risk of excessive
cell phone use as a means of social connection
or escapism.While extraversion has been
associated with reduced susceptibility to cell
phone addiction in male participants, the findings
suggest that other factors may play a more
prominent role in shaping smartphone usage
patterns among female participants. It is plausible
that the social dynamics and cultural norms
surrounding cell phone use differ between
genders, influencing the manifestation of
addictive behaviours.

Table 2 : Showing correlation with
Agreeableness and Smartphone addiction for
male and female

R df
Male -0.50* | 48
Female 0.08 48

Table 2 showsa significant negative
correlation between cell phone addiction and
agreeableness(p<.01) among male participants,
while no significant relationship was found
among female participants. Male participants
who are more agreeable may engage in healthier
coping mechanisms and interpersonal
interactions, reducing their reliance on cell
phonesa as a means of social connection or
avoidance of stressors.One possible reason for
the non-significant relationship in female

participants could be the multifaceted nature of
cell phone addiction, which may be influenced
by a multitude of factors beyond personality traits
alone.

Table 3 : Showing correlation with
Conscientiousness and Smartphone addiction
for male and female

R df
Male -0.07 48
Female -0.27% 48

Table 3 shows a significant negative
correlation between cell phone addiction and
conscientiousness (p<0.01) among female
participants, while no significant relationship
was found among male participants. Female
participants who are more conscientious may
prioritize academic or occupational responsi-
bilities, engage in structured activities, and
exhibit greater self-control over cell phone usage,
mitigating the risk of excessive reliance on digital
devices.

Table 4 : Showing correlation with
Neuroticism and Smartphone addiction for
male and female

R df
Male -0.04 48
Female -0.08 48

Table 4 shows no significant correlation
between cell phone addiction and neuroticism
among both male and female participants. The
multifaceted nature of cell phone addiction,
which encompassesa various psychological,
social, and environmental factors, may obscure
the direct relationship between neuroticism and
problematic cell phone usage behaviours(p >
.05).

Table 5 : Showing correlation with
Openness and Smartphone addiction for male
and female

R df
Male 0.05 48
Female 0.08 48
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Table 5 shows that there is no significant
correlation between cell phone addiction and
openness among both male and female
participants. The interpretation of this finding is
that while openness may influence individuals’
propensity to explore novel experiencesa and
engage in diverse activities, its impact on cell
phone addiction may be mediated or moderated
by other factors that were not captured in the
current study(p >.05).

5. Discussion

The significant negative correlation
between cell phone addiction and extraversion
among male participants suggests that
individuals scoring higher on extraversion,
characterized by sociability, assertiveness, and
positive emotionality, are less likely to exhibit
problematic cell phone usage behaviours. This
finding aligns with existing literature
highlighting the protective role of extraversion
against addictive behaviours and psychological
distress (Andreassen et al., 2013; Lin et al.,
2019). One possible reason for the non-
significant relationship in female participants
could be the multifaceted nature of cell phone
addiction, which may be influenced by a
constellation of factors beyond personality traits
alone.

The significant negative correlation
between smartphone addiction and agreeableness
among male participants suggests that
individuals scoring higher on agreeableness,
characterized by traits such as empathy,
cooperativeness, and interpersonal harmony, are
less likely to exhibit problematic cell phone usage
behaviours. This finding aligns with existing
literature indicating that individuals high in
agreeableness tend to prioritize social
relationships and exhibit greater self-control and
regulation over impulsive behaviours (Elhai et
al., 2017; Liu et al., 2018). People addicted to
cell phone are generally tended to be low on
agreeableness. Thus, addiction to cell phone
make them more resistant to follow norms and

rules. They are tending to be less affectionate,
less cooperative and altruistic. Addiction makesa
them reluctant to common social behaviors.
Thus, smartphone addiction making people less
prosocial.

The significant negative correlation
between smartphone addiction and
conscientiousness among female participants
suggests that individuals scoring higher on
conscientiousness, characterized by traits such
as organization, self-discipline, and goal-directed
behaviour, are less likely to exhibit problematic
cell phone usage behaviours. This finding aligns
with existing literature indicating that
conscientious individuals tend to exhibit greater
self-regulation and impulse control, thereby
reducing their susceptibility to addictive
behaviours and compulsive smartphone use (Liu
et al., 2019; Przybylski & Weinstein, 2013).

While conscientiousness has been
associated with reduced susceptibility to cell
phone addiction in female participants, the
findings suggest that other factors may exert a
stronger influence on cell phone usage patterns
among male participants. Addicted to cell phone
people are less conscientious. People who are
more organized, having very control are less
addicted to smartphone addiction. Highly
conscientious people can limit their impulse and
restricted the usage of gadget. They are less likely
to be controlled by gadget. Thus, they are less
prone to cell phone addiction.

6. Conclusion

In conclusion, the significant negative
correlation between smartphone addiction and
extraversion among male participants highlights
the protective role of extraversion against
problematic smartphone usage behaviours.
However, the absence of a significant
relationship among female participants
underscoresa the need for further exploration of
gender-specific factors influencing smartphone
addiction. The significant negative correlation
between smartphone addiction and agreeableness
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among male participants underscoresa the
protective role of agreeableness against
problematic smartphone usage behaviours.
However, the absence of a significant
relationship among female participants highlights
the need for further investigation into gender-
specific factors influencing smartphone
addiction. The significant negative correlation
between smartphone addiction and
conscientiousness among female participants
underscoresa the protective role of
conscientiousness against problematic
smartphone usage behaviours. However, the
absence of a significant relationship among male
participants highlights the need for further
investigation into gender-specific factors
influencing smartphone addiction.
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i ABSTRACT ]

This paper aims to analyze the discussion of environmental ethics of care
in Anuradha Roy s selected text within the context of ecofeminism. Caring, love,
and trust are given a significant role in ecofeminism along with mutual respect
and fair compensation. The philosophy subfield, environmental ethics, exam-
inesa the connection between people and the environment and the ethical con-
siderations involved. Anuradha Roy s The Folded Earth (2011), her second book,
is an expertly written novel about a remote Himalayan community that skillfully
portrays the unfairness of the human experience that touchesa everyone. The
novel illustratesa the conflict between urban and rural life in contemporary
India, as well as between colonial history and modernity. It doesa an excellent
job of capturing the unique atmosphere and scenery of a little Indian village,
including the noises, textures, geography, sky, plants, animals, and human oc-
cupants. The community has lived in a separate universe for a long time, but the
modern world is rapidly moving in that direction. The novelist's alluring depic-
tions of the land, nature, countryside, and animals make her a captivating sto-
ryteller.

Keywords: Ecofeminism, Gender, Nature, modernity,urban and rural life.

The movement known as Ecofeminism has
grown over the years and is now regarded as a
significant school of thought that examinesa the

according to British scholar Mary Mellor. French
author and feminist Francoise d’Eaubonne used
the word “Ecofeminism” in her book Le

coexistence of environmental, feminist, and
activist perspectives. It maintains that women and
nature are inextricably linked and contradicts the
patriarchal assumptions that are already in place.
Ecofeminism is “a movement that seesa a
connection between the exploitation and
degradation of the natural world and the
subordination and oppression of women,”

*  Research Scholar, APS University, Rewa, MP

Féminismeou la Mort. In the years that followed,
the phrase was employed more and more by
writers and activists alike, and it became well-
known in India by authors like Arundhati Roy
and Vandana Shiva.

Vandana Shiva, one of the founding voicesa
of ecofeminism in India, discussesa how the
capitalist patriarchy of our day has wrongly stated
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that nature, with its profusion of beauty and
inventiveness, is dead and lifeless stuff, only raw
material to be exploited. Additionally, it has been
claimed that women are nothing more than
reproductive robots devoid of intellect,
consciousness, or other economic value.
Addressing these issues, Vandana Shiva contends
that sustainability and harmony—rather than
exploitation and excess—are the foundations of
the route to the liberation of the environment,
women, and men. According to Shiva’s book
Staying Alive: Women, Ecology, and Survival
in India, nature and women are the source of all
life.

Examining certain common reasons
associated with social inequalitiesa such as
racism, sexism, and poverty as well as
environmental degradation is the goal of
ecofeminism. It claims that throughout time, a
hierarchical way of thinking has evolved in our
culture, elevating us above the natural world and
justifying our dominance over it. According to
ecofeminism, women’s dominance in patriarchal
societiesa is a manifestation of the same
hierarchical mentality.

This paper thoroughly examinesa Anuradha
Roy’s well-known book The Folded Earth to
investigate the close relationship in modern
society between the unfair treatment of women
and the deterioration of the environment.
Anuradha Roy was born in India and educated
at Cambridge (UK), Hyderabad, and Calcutta.
Her book reviews have appeared in the Hindu,
Telegraph, Indian Express, Outlook, India Today,
Outlook Traveller, and Biblio. She is employed
at Permanent Black, an independent media outlet
covering politics, history, and customs. Roy is a
delightful young writer who has established a
niche for herself, via her insightful and
voluminous works”.

The second book that Anuradha Roy wrote
with such skill and elegance is The Folded Earth
(2011). The novel was placed on the Man Asia
Literary Award long list as well as the Hindu

Literary Prize shortlist. The work deftly conveys
the conflict in modern India between modernism
and colonialism, as well as between urban and
rural existence. The beauty and abundance of
nature surround the whole narrative, even as grief
infusesa it. The essay effectively conveys the
settings and atmosphere of a little Indian village.
Aloving and realistic rendering of the location’s
noises, textures, geography, sky, plants, and
animals is combined with the human inhabitants.

Another character in this work is nature,
which suffers from the extinction of the animals
and the devastation of the forest. The community
has existed for a very long time in its universe.
But the contemporary world is hurrying towards
it. The princely states’ aristocratic history is over.
The writer givesa captivating descriptions of the
land, the outdoors, wildlife, and people. It feels
as though she is a fascinating storyteller. Be it
the magnificent flapping of an eagle’s wings, the
echo of a fox’s call, or Delhi’s level terrain. Roy
connects these picturesa to the feelings and
recollections of the 217 characters that are
encased in this folded universe.

The entire book seems to be full of tears,
amazement, and tragedy. In addition to discussing
the concept of environmental ethics of care, the
author delvesa deeply into the feminine voice
and all the complex facets of feminine
difficulties, which can sometimesa involve
vulnerability and compassion. The struggle of
the human soul to make a place in nature, together
with the strength and glory of nature itself, are
all depicted throughout the work. Despite the
harsh summers and icy winters, politics and
dangers fluctuate, but the mountains and their
inhabitants never go away. Nearly all of the
characters attempt to embody the very code of
environmental ethics of caring in a variety of
situations.Under the tenet of an environmental
ethic of care, The Folded Earth therefore
becomesa a book about the world, a book about
human nature and the road of self-discovery,
while offering a loving tribute to a precious
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location seldom observed amid the hills, the
folds, of the earth.

Folded Earth investigatesa the core tenet
of ecofeminism, which holds that there is a direct
link between women’s oppression and
environmental deterioration. It offers the readers
a diverse range of strong-willed, self-reliant
female characters who have a close relationship
with their local surroundings. It is successful in
depicting a wide range of Indian women from
various generations, with varying levels of
education, beliefs, and social and economic
backgrounds. The narrative of Maya, a young
widow who moved to Ranikhet following the loss
of her husband, starts Folded Earth. Her marriage
to a guy who practised a different faith against
her father’s desiresa resulted in her disownment
from her family.Her father entirely disregards his
daughter’s ability to pursue her life by her own
choicesa and ideas, making him the first
representation of a patriarchal attitude in the
book. Maya’s mother is a prime example of
patriarchal Indian society; she is obedient to her
husband’s desiresa and lacks the authority to
make or carry out her judgements. She turns into
the archetypal representation of a woman who
endured oppression at the hands of her husband.

Her spouse, Michael, had an intense
passion for trekking and was unable to spend
much time away from the mountains. His deep
need for the mountains pushesa him to hike to
Roopkund, where he perishesa from a broken
ankle while stranded in a snowstorm. Maya is
heartbroken by this catastrophe and is unable to
stay in Hyderabad, where everyday object
reminds her of Michael. She had sold her family
and all she knew for a life with him. She decidesa
to start again in Ranikhet, a secluded community
where people live in harmony with the natural
environment and are shut off from the outer
world’s hustle and bustle. Ranikhet is located in
the lap of the Himalayas. All of the other
characters in the story are connected by Maya,

and her perspective is frequently used to tell their
experiences. She rents a home on the Light House
estate and securesa employment at St. Hilda, a
school administered by the church. The tenants
of'the cottage nearest to Maya, Charu and Amma,
and the estate’s landlord, Diwan Sahib,
eventually become her family in Ranikhet.

Diwan Sahib is a respected old man who
had once been the finance minister of the Nawab
of Surajgarh. Additionally, there are rumours that
he had notesa that Nehru and Edwina
Mountbatten had exchanged while at Surajgarh.
Periodically, both historians and reporters come
to his estate to look for these invaluable artefacts
from the past. In a manner, Diwan Sahib comesa
to represent these mountain ranges, which are
rapidly losing their grandeur due to upcoming
industrialization. He frequently recalls the good
old days when he could sit on the spur and watch
gorgeous eaglesa soar over the mountains.

As the narrative goesa on, Maya too grows
acclimated to Rajikhet’s daily cadence. She soon
finds herself in charge of a jam business that
usesa local food to create delectable items and
is managed by the school administration. This is
one example of an establishment effectively
managed by women from the area combining
their labour with the organic produce of the
Ranikhet highlands. It is successful in building
a market for regional goods and giving the
femalesa living in Ranikhet work opportunities.
This factory also employs Maya’s student, Charu,
a happy rural girl. She is one of the female
characters who is quite familiar with Ranikhet’s
mountains and woods. Charu is a person who,
like Maya, occasionally deviatesa from social
norms. She would much prefer to spend her time
grazing cattle on the hillside than going to school.
She meets Aspen Lodge chef Kundan Singh and
becomesa enamoured with him. Her grandma
Ama disapprovesa of them because he works as
a mere chef and comesa from a different
community. Like Maya, Charu feels that her
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sentiments are unworthy due to her lover’s lower
social standing. Nevertheless, Charu choosesa
to make the most of her life on her terms and
choosesa her love rather than attempting to
conform to social norms.

Maya and Charu are shown as independent,
strong-willed women who fearlessly tackle life’s
challenges.”Charu had never travelled out of
Ranikhet before, except once or twice to go to
villagesa further into the mountains for weddings
and festivals. She had never gone alone; the only
town she knew was Ranikhet” (Roy 199).
Nevertheless, she choosesa to pursue Kundan
Singh instead of settling for being the wife of a
government babu. Different facets of Ranikhet
are shown to the readers by both Charu and
Maya. Maya, a city girl used to the noise and
chaos of the metropolis, seeks solace in the quiet
mountain ranges. Charu, whose whole existence
has been intertwined with these mountains,
departs from them in favour of a fresh start in an
unfamiliar city. Charu was utterly unprepared for
the sights and scents of the city, having always
had a strong connection to Ranikhet’s
unadulterated sky and rivers.The author skillfully
draws a juxtaposition between the sights, sounds,
and scents of the immaculate mountains and the
vile odours and misleading views of the bustling
metropolis from Charu’s point of view.

It smelled of putrid things, filthy drains,
sewage, burning rubber, and smoke from
factories. The stench came in through the
windows of the bus;They all looked the same,
and as if they would fall any moment. Beyond,
there was a haze of smoke. (Roy 214)

Veer, the nephew of Diwan Sahib, suddenly
arrivesa and threatens the tranquillity of this little
community. Veer was a professional climber
whose job it was to lead partiesa on ascents and
excursions. His intention upon arriving in
Ranikhet was to establish a new trekking firm.
After Veer arrives, for some reason, Diwan
Sahib’s health starts getting worse every day.
Veer, who gradually begins to be Maya’s friend

during her lonely days, also grows close to her.
Veer’s actual motivations are kept a secret from
everyone until the very end, with Ama being the
only one to suspect the reason for his unexpected
entrance.Veer was even accountable for the
abrupt deterioration in Diwan Sahib’s health
since he had only ever been concerned with
locating the letters that he held in such high
regard. Additionally, it is revealed that Veer was
Michael’s final hiking partner, abandoning him
during a snowstorm. Even after Maya informed
him everything about her husband’s passing, he
remained silent about it.

The entrance of Mr Chauhan, the new
administrator, who seeks to implement a
glamorous “change” in the town, posesa a threat
to the harmonious coexistence of humans and
the environment in Ranikhet. He wants Ranikhet
to become a popular travel destination.” Ranikhet
has to become the Switzerland of India. Or at
least it must be another Shimla” (Roy 50).A
close-knit community with a strong connection
to the mountains residesa in Ranikhet. The
proposals for “smooth roads” and “clean
benches” by Mr Chauhan seriously disturb this
balance between nature and humanity. Animals
that were previously allowed to wander the town
at will are now prohibited from entering their
territory. Grey slabs and concrete benchesa have
replaced the thick creepers and tiny flowers that
formerly decorated the pavements. Although this
transformation is being called “development,” it
is being made to benefit political partiesa and
the powerful rather than the common man or the
defenceless animals living there.

Folded Earth ends with, Maya discovering
Veer’s true colours and Diwan Sahib diesa a sad
death. By ensuring that Veer doesa not obtain
the sought letters even after Diwan Sahib passesa
away, she achievesa a form of poetic justice. As
the narrative comesa to a close, Ranikhet is also
transforming a thriving township. Even if some
people think the change is good, many others
who depend on the mountains will nonetheless
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have their roots uprooted. Ranikhet is
characterised as a region where animals
communicate with one another and where you
are surrounded by living rocks. But today, people
have forgotten their cries, which used to fill the
quiet mountain evenings. The dispersion of nature
and the relocation of local women in these
mountains are happening simultaneously. Ama
retreats more into the mountains as Charu
relocatesa to a far-off city to be with her spouse.

In a very personal and touching style,
Folded Earth effectively connects its readers
with several long-standing topics, such as the
irreversible bond between women and nature and
the degradation of the ecosystem. Folded Earth
is a narrative about love and hatred, continuity
and change, loss and grief in a compelling and
unforgettable setting that culminatesa in a
suspenseful conclusion that leavesa readers with

a heartbreaking desire for lost lovesa and sweet

retribution.
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i ABSTRACT ]

This pilot study investigatesa the efficacy of Structured Cognitive
Remediation (SCRT) in enhancing the functional autonomy of individuals with
chronic schizophrenia undergoing psycho-social rehabilitation. Cognitive deficits
are pervasive in schizophrenia, impacting daily functioning. While cognitive
remediation has shown promise, its integration into broader rehabilitation
programs remains underexplored. The research, conducted over three months,
adopts an intervention model with control and experimental groups, using pre-
test and post-test analysis. Participants, diagnosed with schizophrenia and
undergoing pharmacotherapy, received either SCRT in addition to standard care
or standard care alone. Convenient sampling was employed to select participants
for the study, while a randomization method was utilized to assign participants
to either the control or experimental group. The Montreal Cognitive Assessment
and Specific Level of Functioning Scale assessed cognitive and functional
deficits, respectively.Baseline assessments revealed comparable cognitive and
functional impairments between groups. Following SCRT, the experimental group
exhibited significant improvements in cognitive function and functional autonomy
compared to the control group. Notably, each domain of the Specific Level of
Functioning Scale demonstrated positive changes, indicating a holistic impact
on daily life skills. The control group showed minimal progress, emphasizing
the specificity of SCRT in driving observed improvements. Despite limitations
such as a small sample size and potential confounding variables, this study
contributesa valuable insights into the potential of structured cognitive
remediation as an integral component of schizophrenia rehabilitation. The
cognitive remediation in enhancing the livesa of individuals with chronic
schizophrenia.
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INTRODUCTION

Schizophrenia, a complex and debilitating
mental health disorder, posesa significant
challengesa to cognitive and psychosocial
functioning, hindering individuals’ pursuit of
functional autonomy. (Green, M.F., 1996)Within
schizophrenia research, cognitive remediation
interventions have emerged as a well-established
avenue, offering promising prospects for those
affected. (Lejeune, etal., 2021)This introduction
delvesa into the multifaceted impact of cognitive
remediation on cognitive and psychosocial
domains, emphasizing its potential to restore
functional autonomy among individuals facing
the complexitiesa of schizophrenia.

Research consistently highlights the
positive effects of cognitive remediation
interventions on individuals with schizophrenia,
encompassing improvements in both cognitive
and psychosocial functioning. These
interventions address a spectrum of outcomes,
including cognition, social cognition,
independent living skills, and social adjustment.
This comprehensive approach to recovery aligns
with the overarching goal of regaining functional
autonomy.(Bowie, et al., 2006).Crucially, the
success of cognitive remediation interventions
is intricately linked to their integration into
broader rehabilitation programs. Studiesa suggest
that cognitive remediation programs achieve
optimal results when seamlessly embedded
within comprehensive frameworks, combining
skills training with psychosocial groups and work
rehabilitation programs. This synergistic
approach significantly contributesa to enhancing
overall functional outcomesa for individuals
grappling with schizophrenia.Moreover, the
impact of cognitive remediation on functional
outcomesa is most pronounced when individuals
can apply cognitive skills in real-world settings.
(Nibbio, et al., 2020).This necessitatesa the
inclusion of cognitive remediation in broader
programs, especially when coupled with a
strategy coaching approach. The integration of

cognitive remediation, in conjunction with
pharmacotherapy, holds promise for empowering
individuals and improving functional
outcomes.(Barlati, S. et al., 2013).

Understanding the efficacy of cognitive
remediation in improving the functional
autonomy of individuals with chronic
schizophrenia requiresa a comprehensive
examination of existing literature. Two seminal
studiesa shed light on the effectiveness of
cognitive remediation in schizophrenia and the
need for more comprehensive investigations.
McGurk and colleaguesa (2007) conducted a
meta-analysis, affirming the utility of cognitive
remediation in reducing cognitive deficits and
enhancing functional outcomes. However, the
study’s scope did not delve deeply into specific
cognitive domains affected, highlighting a
knowledge gap and underscoring the necessity
for more targeted research. In a complementary
effort, Eack et al. (2010) examined the efficacy
of cognitive remediation in the early stagesa of
schizophrenia and among at-risk individuals.
Their findings supported the effectiveness of
cognitive remediation even in subjects in the
early course of the disorder. Nonetheless, the
study revealed a lack of comprehensive
exploration into the combined impact of
cognitive remediation within broader
rehabilitation programs. This identified gap
underscoresa the importance of future research
to assess the integration of cognitive remediation
into holistic treatment approachesa for
schizophrenia.

Three pivotal studiesa contribute to our
understanding of cognitive remediation in
schizophrenia while highlighting key gaps in the
literature. Roder et al. (2011) emphasized the
efficacy of integrated psychological therapy
(IPT) in schizophrenia rehabilitation,
underscoring the importance of combining
psychological interventions with cognitive
remediation. However, the optimal timing and
sequencing of integrated approachesa within
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treatment frameworks remain poorly understood,
indicating a need for further research in this area.
Barlati et al. (2013) demonstrated the positive
impact of cognitive remediation on cognitive and
psychosocial functioning, emphasizing
significant improvements in cognition, social
cognition, and independent living skills. Despite
these advancements, a nuanced understanding of
the long-term effects and underlying mechanisms
is lacking, revealing a gap in sustained benefits
research. Grynszpan et al. (2011) conducted a
meta-analysis highlighting consistent positive
effects of cognitive remediation but identified a
specificity gap in cognitive improvements. Their
findings underscored the necessity for targeted
investigations into the specific cognitive domains
impacted and their translation into daily
functioning, further highlighting areas requiring
additional exploration within the field of
cognitive remediation in schizophrenia.ln
summary, the existing literature on cognitive
remediation in schizophrenia underscoresa its
positive impact on cognitive and psychosocial
functioning. However, gaps in knowledge persist,
including the sustained benefits, the ideal timing
and sequencing of interventions, and the
specificity of cognitive improvements. Future
research addressing these gaps will contribute
to a more nuanced understanding of the role of
cognitive remediation in enhancing the
functional autonomy of individuals with chronic
schizophrenia.

Motivated by the imperative for a nuanced
understanding of cognitive remediation’s
effectiveness on functional autonomy, the present
study addressesa individuals diagnosed with
chronic schizophrenia undergoing psycho-social
rehabilitation.  Beyond  standardized
pharmacotherapy and the daily activity schedule
provided by the rehabilitation center, the
intervention group receivesa supplementary
structured cognitive remedial training. This
researcher-designed training, administered with
precision, aims to complement existing treatment

protocols while maintaining ethical standards.In
navigating the complex landscape of
schizophrenia treatment, this study aligns with
specific aims. By exploring the effectiveness of
this integrated approach, the research aims to
contribute insights that may significantly
enhance the functional outcomesa of individuals
grappling with chronic schizophrenia. The
study’s findings will provide valuable
perspectivesa on the holistic potential of
cognitive remediation in restoring functional
autonomy in the context of comprehensive
schizophrenia care.

METHODOLOGY

The aim of the study—The study aims to
assess the effectiveness of Structured Cognitive
Remediation Training (SCRT) in improving
cognitive function and functional autonomy in
individuals with chronic schizophrenia
undergoing psychosocial rehabilitation.

Objectivesa of the Study—The overarching
aim of this study is to investigate the efficacy of
Structured Cognitive Remediation on individuals
diagnosed with chronic schizophrenia. The
specific objectivesa include assessing baseline
levels of cognitive and functional deficits in these
individuals and measuring changesa in these
deficits after the intervention.

Research Design and Approach-This
study employs an intervention model with control
and experimental groups using pre-test and post-
test analysis. The intervention involvesa the
implementation of Structured Cognitive
Remediation alongside standard care, while the
control group receivesa only standard care. This
design allows for the comparison of changesa in
cognitive and functional deficits throughout the
study.

Participants and Sampling—Participants
are selected from Max Minds psychosocial
rehabilitation center, Aravanchal, where
individuals are undergoing treatment and training
for schizophrenia. The inclusion criteria involve
aclinical diagnosis of schizophrenia, undergoing
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pharmacotherapy, and exhibiting deficits in
cognitive and functional autonomy skills.
Convenient sampling was employed to select
participants for the study, while a randomization
method was utilized to assign participants to
either the control or experimental group and a
sample size of 10 individuals meeting the criteria
was included in both the intervention and control
groups.By carefully delineating inclusion and
exclusion criteria, the study aims to create a
homogeneous sample of individuals with chronic
schizophrenia who can actively engage with the
Structured Cognitive Remediation intervention.
These criteria are essential for maintaining
internal validity and ensuring that observed
changesa in cognitive and functional deficits can
be attributed to the intervention rather than
confounding variables.

Period of the Study-The pilot study is
conducted over a three-month period. During this
time, participants engage in individual and small
group intervention sessions lasting 45 minutes.
These sessions occur three days a week,
providing a comprehensive and sustained
exposure to the Structured Cognitive
Remediation intervention.

Measures

(1) Socio-Demographic Details—Collected
at the beginning of the study to understand the
participants’ background.

(2) Montreal Cognitive Assessment
(MOCA)-A widely used cognitive screening
tool that measuresa various cognitive domains
through six subtests. Higher scoresa indicate
higher cognitive ability.Developed by Dr. Ziad
Nasreddine and his colleaguesa in Montreal,
Canada, in 2005 (Nasreddine et al., 2005)

(3) Specific Level of Functioning Scale
(SLOF)-This scale evaluatesa specific aspects
of functioning, including physical functioning,
personal care skills, interpersonal relationships,
social acceptability, activities, and work skills.
Higher scoresa indicate higher functionality. The
Specific Level of Functioning (SLOF) Scale was

developed by Paul H. Patterson and Philip S.
Goldman in 1983. (Patterson, P. H., & Goldman,
P. S.,1983).

Intervention Module

Structured Cognitive Remediation
Training (SCRT)-The Structured Cognitive
Remediation Training (SCRT) module for
individuals with schizophrenia aims to enhance
functional autonomy through a comprehensive
and tailored approach. The program encouragesa
the application of learned skills in real-world
scenarios. This structured approach underscoresa
the importance of individualized interventions
to address the diverse cognitive challengesa faced
by individuals with chronic schizophrenia. The
program encompassesa psychoeducation and
targeted training in specific cognitive domains
affected by schizophrenia. Attention training
focusesa on exercisesa to improve concentration,
while memory enhancement employs mnemonic
techniquesa and aids. Executive function training
addressesa planning, problem-solving, and
organization, and social cognition training targets
interpersonal skills. Communication skills, daily
living skills, and problem-solving strategiesa are
incorporated to promote independence.
Metacognitive training fosters cognitive
awareness. Proper proceduresa were followed to
standardize the intervention module designed for
the specific research.

Data Analysis Techniques—The paired
samplesa t-test is employed to compare the means
of the two related groups (intervention and
control) before and after the intervention. This
statistical test is specifically chosen to determine
if there is a significant difference in cognitive
and functional deficits between the two groups,
providing valuable insights into the effectiveness
of Structured Cognitive Remediation.The
rationality of employing the paired samplesa t-
test liesa in its ability to effectively analyze paired
data, detect significant differencesa between
related groups, and provide valuable insights into
the effectiveness of the intervention being studied
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In conclusion, this comprehensive
methodology outlinesa the study’s design,
participant selection, measures, and data analysis
techniques. The meticulous approach ensuresa

a rigorous investigation into the impact of
Structured Cognitive Remediation on individuals
with chronic schizophrenia, contributing
valuable insights to the existing literature.

Table 1 : Baseline Assessment of Cognitive Impairment and Functional Autonomy

Group Cognitive Impairment Functional Autonomy
Mean SD Mean SD
Control Group 14.10 3.381 117.90 32.939
Experimental Group 16.3 3.093 124.70 26.742
RESULTS AND DISCUSSION subsequent tables.

The baseline assessment presents a
comparative view of cognitive impairment and
functional autonomy between the Control Group
and the Experimental Group. The Control Group
exhibits a mean cognitive impairment score of
14.10 (SD=3.381) and a mean functional
autonomy score of 117.90 (SD=32.939). In
contrast, the Experimental Group demonstratesa
slightly higher baseline scoresa with a mean
cognitive impairment of 16.30 (SD=3.093) and
a mean functional autonomy of 124.70
(SD=26.742). These initial measurements set the
foundation for evaluating the impact of
Structured Cognitive Remediation (SCRT) on
cognitive and functional outcomesa in the

The baseline assessment’s comparative
view aligns with existing literature highlighting
the cognitive and functional challengesa faced
by individuals with chronic schizophrenia.
(Heinrichs and Zakzanis, 1998,Velligan D.,
Miller A.L., and colleagues1997., Hatashita,W.,
Willson D., and colleagues, 2002).The slightly
elevated baseline scoresa in the Experimental
Group are consistent with studiesa emphasizing
the heterogeneity in cognitive impairments
among schizophrenia patients. This underscoresa
the importance of individualized interventions,
such as Structured Cognitive Remediation
(SCRT), to address the diverse cognitive needs

Table 2: Post-Test Assessment of Cognitive Impairment

Experimental Group Mean SD Significance
Pre Test 16.30 3.093 .000**
Post Test 25.90 994

Control group Pre Test 14.10 3.381 .033*
Post-test 15.70 2.983

** Significant at 0.01 level * Significant at 0.05 level

of this population

Table 2 delvesa into the post-test
assessment of cognitive impairment, highlighting
significant changesa within the Experimental
Group. Prior to the intervention, the
Experimental Group’s mean cognitive
impairment score stood at 16.30 (SD=3.093).
However, post-intervention, a noteworthy

increase is observed, with a mean score 0f25.90
(SD=0.994) and a significance level of .000,
signifying a substantial improvement in cognitive
function. In comparison, the Control Group,
while showing a slight increase from pre-test
(14.10, SD=3.381) to post-test (15.70,
SD=2.983), the significance level of .033
suggests a less pronounced effect compared to
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the Experimental Group.

Table 2’s post-test results in the
Experimental Group align with the broader
literature indicating the potential efficacy of
cognitive remediation in schizophrenia.
(McGurk, Mueser, and colleagues, 2007) The

substantial increase in cognitive function
supports previous findings that emphasize the
positive impact of targeted interventions. The
Control Group’s modest improvement suggests
the presence of non-specific rehabilitative
effects, indicating that standard care alone may

Table 3 : Post-Test Assessment of Functional Autonomy

Experimental Group Mean SD T-value Significance
Pre Test 124.70 26.742 14741 000%*
Post Test 159.50 28.621

Contol Group Pre Test 117.90 32.930 1274 234
Post test 121.80 27.995

** Significant at 0.01 level * Significant at 0.05 level

have some influence on cognitive outcomes,
though less pronounced than SCRT.

Table 3 focusesa on the post-test
assessment of functional autonomy, revealing
significant changesa in both groups. The
Experimental Group exhibits a notable
improvement from a pre-test mean of 124.70
(SD=26.742) to a post-test mean of 159.50
(SD=28.621), marked by a substantial T-value
of -14.741 and a significance level of .000. In
contrast, the Control Group, with a pre-test mean
of 117.90 (SD=32.930) and a post-test mean of
121.80 (SD=27.995), shows a less substantial
change with a T-value of -1.274 and a
significance level of .234. These results indicate
a more pronounced positive impact of the SCRT
on functional autonomy in the Experimental
Group.

Table 3’s outcomesa reinforce the existing
literature on the benefits of cognitive remediation
for functional autonomy in schizophrenia. The
Experimental Group’s substantial improvement
aligns with studiesa emphasizing the potential
of cognitive interventions to enhance daily
functioning. The Control Group’s less substantial
change further underscoresa the unique
contribution of SCRT to functional outcomes,
supporting the idea that comprehensive cognitive
interventions can significantly impact the livesa

of individuals with chronic schizophrenia.(Vita
et al., 2021; Nibbio et al., 2020; Couture SM,
Penn DL, Roberts DL.,2006)

The results collectively suggest that the
Structured Cognitive Remediation Training
(SCRT) has a significant positive impact on both
cognitive impairment and functional autonomy
in individuals with chronic schizophrenia. The
Experimental Group, exposed to SCRT,
demonstrated substantial improvements in
cognitive function and functional autonomy,
surpassing the changesa observed in the Control
Group. These findings underscore the potential
efficacy of SCRT in enhancing cognitive and
daily functioning outcomesa for individuals with
chronic schizophrenia, supporting the integration
of such structured interventions into broader
rehabilitation programs.

While the results align with expectations
regarding the positive impact of SCRT, it is
noteworthy that the Control Group also exhibited
some improvement, albeit to a lesser extent. This
unexpected finding prompts further exploration
into potential factors contributing to changesa
in the Control Group, such as the general
rehabilitative environment or other non-specific
treatment effects. Additionally, the slightly
increased post-test cognitive impairment scoresa
in the Control Group warrant consideration in
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understanding the nuanced effects of standard
care and rehabilitation in this context. Further
research and exploration are necessary to unravel
the complexity of these unexpected findings.
Implications of Findings

The study’s findings carry significant
implications for clinical practice. The observed
improvements in cognitive function and
functional autonomy in the Experimental Group
suggest that integrating SCRT into psychosocial
rehabilitation programs can enhance the overall
effectiveness of treatment for chronic
schizophrenia. Clinicians should consider the
potential benefits of structured cognitive
interventions, tailoring them to individual needs,
to optimize outcomesa in cognitive and daily
functioning for this patient population.
Limitations of the Study

Several limitations warrant acknowledg-
ment. The small sample size may limit the
generalizability of the findings and the study’s
confinement to a single rehabilitation center may
restrict the broader applicability of results. The
potential influence of extraneous variables, such
as concurrent treatments, medication
adjustments, and individual differencesa in
motivation, must be considered. Additionally,
comorbid conditions like anxiety or mood
disorders could confound the observed outcomes.
Future research should strive for larger, diverse
samplesa and consider a multi-center approach
to enhance the study’s external validity.
Conclusion

In conclusion, this study investigated the
efficacy of Structured Cognitive Remediation
Training (SCRT) on individuals with chronic
schizophrenia, focusing on cognitive impairment
and functional autonomy. The main findings
revealed a substantial improvement in both
cognitive function and functional autonomy in
the Experimental Group following the SCRT
intervention, as opposed to the Control Group.
The baseline assessment underscored the
heterogeneity of cognitive challengesa in

schizophrenia, emphasizing the need for tailored
interventions. The post-test results indicated a
notable increase in cognitive function and
functional autonomy in the Experimental Group,
aligning with existing literature on the benefits
of cognitive remediation. Importantly, the study
highlights the unique contribution of SCRT to
enhancing daily functioning, emphasizing its
potential as an integral component of
psychosocial rehabilitation programs for chronic
schizophrenia.

The research question, aiming to explore
the effectiveness of SCRT on individuals with
chronic schizophrenia, gains significance in the
context of improving the quality of life for this
population. The findings underscore the
importance of targeted cognitive interventions
in comprehensive treatment approaches,
shedding light on the potential impact of SCRT
on cognitive and functional outcomes. This study
contributesa to the growing body of evidence
supporting the positive effects of structured
cognitive interventions, emphasizing their role
in optimizing the rehabilitation of individuals
with chronic schizophrenia.

The broader implications of this study
extend to clinical practice, advocating for the
integration of SCRT into existing psychosocial
rehabilitation programs. The observed
improvements in cognitive and functional
domains emphasize the potential for enhancing
overall treatment efficacy, promoting
independence, and improving the daily livesa of
individuals with chronic schizophrenia. As we
strive for more patient-centered and effective
mental health interventions, the study’s
outcomesa advocate for the consideration of
SCRT as a valuable and tailored approach in the
holistic management of chronic schizophrenia.
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I ABSTRACT ]

The importance of the English language is globally acknowledged. Its place
is perpetual andwell-informed. Communication with ease increases the
percentage of work accomplished. In a multilingual world and so forth in a
country like India where language variation is quite often the necessity of a
common language become-indispensable. Ease in communicationfacilitates the
demands of the business globally. At this place, English language acquisition
becomes essential in developing India. However, it isa strenuous task to impart
English as a second language, especially to rural learners. This paper attempts
to highlight the relevance of English as a global language and the learning

Keywords—developing India, English language acquisition, rural learners,

Did you know that the language used all
around the world is also spoken locally? It’s
fascinating how the global language, English
connects people from different parts of the world
while also being an integral part of their unique
culture and identity.A connecting language which
breaks the barriers of incompatible language
restrictions. With its first intrusion in the Indian
subcontinent as a colonial language its trading
objective has been successfully achieved due to
its remarkable flexibility and unparalleled
casiness. English is a widely spoken world
language, and in India, it is consideredthe second
language. However, despite its global
significance, a significant portion of the Indian
population is unable to comprehend and speak

it. Considering the magnitude of the Indian
population, it would take more than fifty years
to impart English language knowledge to every
Indian.

It is an undeniable fact that the world has
drastically reduced the distance of miles and has
developed an intricate network of interconnected
modes of communication. And, it is the English
language that is playing a pivotal role in enabling
effective communication across the globe.
Communication is a vital tool that fosters
connections among diverse communities,
regardless of their religion, colour, or creed. It
plays a crucial role in both urban and rural areas
of India, facilitating meaningful interactions and
promoting social cohesion.Looking towards the
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future, it’s possible that we may find
improvements in the condition of the rural sector.
However, at present, it appears to be in a
miserable state.It is a matter of irony that fear
often holds people back from achieving their
goals. It is high time that the government takes
decisive action at the elementary level by making
it mandatory to teach fear management skills at
the primary level of education.English-speaking
nations have deliberately constructed and
propagated the English language to maintain its
global dominance and demand. In turn,
governments in English-learning nations have
made conscious efforts to invest in English,
convinced of its potential for human capital
development, global competitiveness, and
national economic growth.

Global competitiveness and the necessity
to connect to the rest of the world hold a
significant aspect in achieving holistic and
materialistic goals. Communication hindrances
lower the chances of achievement.A
majorproblem is faced bythe rural sector, unlike
the urban sectorstudents are less interactive with
English. Primarily, in the rural sector students
are already acquainted with two languages. The
first one is a regional language for instance in
the Northern and central parts of Indiaregional
languages like Bhojpuri, Bundeli, Gujrati etc are
spoken as the mainstream language and the
speakers are also very well acquainted with the
Hindi language. Moreover, most places the
students are first-generationEnglish learners.
Hence, the atmosphere to learn English at home
is negligible. The schooling system is divided
into English medium and Hindi medium and
though now National Educational Policy 2020
has realised the relevance of regional languages
as well. A large portion of rural sector students
study in Hindi schools and the focus on learning
writing English is insignificantas a second
language acquisition appears to be a massive task
both for the learners and the tutors. Even the
teachers are not well accustomed to the English

language so they fail to disseminatethe
knowledge to the next generation.

The fear of speaking and writing
Englishlowers the confidence level which often
terrifieslearners henceforth creating a fearful
state, incompetent, depressive and inferiority
complex situations among such students. To
increase it further the complexities of English in
spoken and written form like the use of silent
letters, homonyms, spellings, ever-evolving and
increasing English vocabulary, borrowing words
from different other languages, pronunciationetc
allcreate a lot of confusion among learners. The
pronunciation of some words are not easy even
the proficient English speakers get confused.
Another drawback is English accent is different
for different speakers according to their
geographical adaptations and can be confusing
for instance it’s not easy to understand the
Scottish accent of English as easily as the British
accent. Hence only continuous practice of
learners by listening English news, reading
English newspapers and articles can upgrade the
English language acquisition process.

It has been observed even in the urban areas
that English language acquisition occurs
bilingual in the classrooms. The primary
language is used to impart the secondary
language.The whole process again suffers due
to the learning and understanding incompatibility
of the second language. The major setback occurs
when the students do notsustain themselves in
English speaking environment. This lack of
environment inculcates a trembling situation of
English speaking and understanding when they
encounter an English speaking environment for
instance at job interviews or working
environment.

The essentiality of the English language
cannot be ignored because of its relevance in the
global market. It plays a significant part in
communication on the World stage. It is a
language spoken by one-third of the world’s
population. It is used as an official language in
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more than fifty countries and also an official
language in the UN. It is the most preferable
language for tourism and travelling. Students
aspiringto higher education in other countries as
non-native speakershave to qualify for English
IELTS and TOEFL exams to avoid barriers in
acquiring knowledge in terms of language. In
terms of India alone, thousands of dialects and
regional languages are spokenfrom North to
South and East to WestEnglish aids by proving a
common platform for communication.

It’s important to recognise that one’s level
of intelligence is not determined by the form of
English they speak, and that language proficiency
should not be used as a measure of a person’s
worth or abilities.An English speaker is often
misinterpreted as a knowledgeable person
irrespective of the fact speaker is proficient in
or has expertise in any field or not. Hence, a good
English speaker gives a positive impression and
facilitates a higher percentage of fetching jobs
during interviews.From a management
perspective introducing English as a corporate
language to minimise language barriers may be
perceived as a pragmatic solution. Since it is

referred to as a lingua franca (ELF) ELF may be
a prerequisite to achievecommunication, and acts
as a contact language. (Jenkins)

It’s important to acknowledge that English
language proficiency can be a challenge for many
people, but it’s also crucial for effective
communication with the rest of the world. We
believe that every educational organisation in the
country should take steps to promote the learning
of English at every level, regardless of whether
one lives in a rural or urban area. By providing
special appointments for English teachers who
can easily help people transcend the flow of
English knowledge, we can help individuals gain
confidence in their ability to communicate with
others. Also, English should be included from
the elementary education. It’s our sincere hope
that through these efforts, we can bring back the
lost confidence of those who struggle with
English language proficiency.
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I ABSTRACT ]

The ever worsening state of ecological balance due to incessant violations
of natural system of living by exploiting the natural resources beyond desirable
limit owing to population explosion and ever growing urbanisation has rendered
the Coimbatore city reflecting various climatic effects on to its natural ecosystems
of water, air and soil recently. The state of contamination of water of many
water bodies existing in and around the city specially the Sulur lake, the
prevailing air quality of the region and soil pollution have been studied by various
scholars, academicians and institutions as well as organisations from time to
time and they have given their reports advising due cautions and remedial
measures for control of the same. The adverse effect of climatic changes in
SulurTaluk of Coimbatore on account of being my study area of research have
been specially analysed based on personal observations and also after having
gone through several relevant reports from studies conducted by scholars and
institutions. An overall analytical review on the climatic changes occurred or
occurring and their adverse effect on biodiversity of the region have been taken
into account and discussed in this paper accordingly.
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challenges.

Introduction urban sectors but on huge cost of causing adverse
Urbanisation is a double edged process effect on to the ecosystem of nature. The
which has both the economic growth inrural and  sustainability of growth in the region is mostly
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depend upon their urban sectors due to being
engines of growth. Thus, on pretext of the
development there occurs a considerable
exploitation of natural resources while at times,
the same is uncontrolled, thereby inviting myriad
troubles of adverse effects on to our natural
ecosystem. As an administrative headquarters of
Coimbatore district, the city itself, though known
as Manchester of India is now facing scores of
increasing challenges of environmental health
degradation for quite some time.!! As the earth‘s
surface contain approx 70% water so is the
human body. And all other creatures of plant as
well as animal kingdom are fully dependent on
water for their survival in nature. Water is
available in the biosphere in all three forms as
solid like ice and glaciers, liquid like ocean,
rivers, lakes, ponds et cetera and mist in gaseous
forms.®

The ever worsening state of ecological
balance due to incessant violations of natural
system of living by exploiting the natural
resources beyond desirable limit has caused
various climatic effects onto its natural
ecosystems of water, air and soil. The
contamination of water of many water bodies
existing in and around the city, especially the lake
in SulurTaluk, besides, prevailing air quality of
the region and soil pollution have been studied
by various scholars, academicians and
institutions as well as organisations from time
to time who have given their reports advising
due cautions and remedial measures for control
of the same. The adverse effect of climatic
change in SulurTaluk region of Coimbatore
district as also being my study area of research,
have specially been analysed based on personal
observation and relevant reports from studies of
other scholars and institutions and an overall
statement after analytical review have been
drawn accordingly.
Materials andMethodology

The study is based on analysis of

previous research works as well asreports on
various aspects of climatic changes occurring on
account of increasing level of pollution due to
urbanisation and population growth at rampant
pace. Different research studies were done by
scholars and academicians on the issue which
indicated noticeable changes that have taken
place in the climate and their effects on to the
ecosystem of the region. Besides, having done
the review of previous studies, the current
measures adopted for disposal of solid wastes
management especially in SulurTaluk region and
their efficacy vis-a-vis actual requirement have
also been discussed and explained in the article
accordingly. The analytical reviews of existing
knowledge on the subject have thus, been
elucidated in succeeding paragraphs:

A report published in TOI on 23rd April
2019 by the Directorate of Crop Management of
Tamil Nadu Agricultural University (TNAU)
which has undertaken a project to analyse the
extent of effect of climate change going to take
place in future on the agriculture of the Tamil
Nadu State and to explore various adaptation
options in due course of controlling such effects
on the agriculture. The Director of the project V
Geetha Lakshmi stated that the temperature in
Tamil Nadu state would rise by 1.4°C to 1.5°C
by mid of 21st century while the rainfall would
also increase by 5 to 10% with lesser number of
rainy days.'*

A study was carried out in 2021 by
SundaraBalanPalanisamiet. al. under GOI project
EEQ/2017/000678 on the intensity of pollution
and heavy metals toxicity on the surface water
bodies of six lakes of the Coimbatore city, viz;
Valankulam, Ukkadam, Perur, Selvachinthamani,
Kurichi and Singanallur with an objective to
investigate the changes occurred in physico-
chemical and heavy metals during pre-monsoon
period. The study revealed the increased
temperature of the water to 31.7°C maximum
which is beyond optimum of 30°C as per WHO
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standard."

Another report published in the Hindu on
01 April 2023 citing impact of greenhouse gas
emission from water bodies in Coimbatore. The
study undertaken by Tamil Nadu Agriculture
University in collaboration with four Swedish
universities found increased precipitation, which
may cause greater amount of carbon entering the
wetlands leading to more carbon getting
discharged into atmosphere.’

Reports from SulurTaluk

Sulur, a township and Taluk of Coimbatore
district is grappling with numerous pressing
issues of environmental pollution, resulting
potable water scarcity and contamination of
surface water due to open defecation and
discharge of effluents of domestic sludge of
sewage as well as pollutants from industries into
the Sulur lakes and Noyyal river basin.

In a study of Sulur pond for its water quality
index by M Jeyrajet. al. in 2014 it was revealed
that the water quality index of river Noyyal
connecting Sulur pond had very poor quality
which was non-potable however, it can be used
for irrigation purposes.®

An article was published by Saravana
Bhavan P et. al. in 2015 containing studies for a
year covering all seasons on diversity of zoo
plankton in a perennial lake at Sulur, Coimbatore.
Various scientific parameters including pH,
temperature, DO, TDS and EC were tested for
water and its zoo plankton of the lake.!

Dr M Lekeshmanaswamyet. al. carried out
a study on the pollution status of the freshwater
pond at Sulur, Coimbatore in 2015, under which
the toxic effect of the potassium chromate on
biochemical characteristics of Catlacatla fish
were investigated which showed that the
biochemical parameters were declined during
most of the exposure period, while the
biochemical content was reduced when
concentration of the metal was increased.*

In 2017, Sukanti MK and J Ebanasar had
carried out a study on seasonal dynamics of

productivity of Sulurlake of Coimbatore in
relation to total dissolved solids chloride and
magnesium which was published in IJESRT in
January 2018. Various physico-chemical
parameters of aquatic wetland were studied and
analysed in relation to seasonal variation of
productivity which ultimately drawn the attention
of the authorities towards taking immediate steps
to water quality monitoring and finding remedial
measures to improve the water quality of the
pond."

Under the sponsorship of Tamil Nadu
Pollution Control Board (TNPCB) a CSIR study
report was published in April 2018 on
identification of source of pollution in
groundwater in North of Rasaipalyam village of
SulurTaluk, Coimbatore by Dr Devender Kumar
et. al. The report described the reasons of hydro
chemical values of various samples and found
high salinity state in the North of Rasaipalyam
village vis-a-vis other places. Since the source
of the groundwater was from single source hence,
high TDS/high ionic concentration was due to
water-rock interaction or geogenic.’

Another important research article was
published in March 2020 by Augustin Crispin
C, and Sivakumar R about urbanisation and
industrialisation impact on surface water in
Coimbatore-Sulursubwatershed. The report of
the study showed a higher degree of chemical
characteristic of water with TDS 957mg/1 against
Bureau of Indian Standards Acceptable limits
besides, availability of Escherichia coli (60 cfu/
100ml) and Total coli form (400cfu/100ml) are
an alarming sign which cause major health
impact in human and also deteriorated quality
of water.

Climatic Changes due to Movement of Cosmic
Stellar Heavenly Bodies :

Recently a new study in meditative research
in ancient SanatanBhartiya scripture and
historical incidences by Major Manish Bhatnagar
(Retired) established that there is a constant
influence of weather, climate, and the life itself



Dinesh Kumar Pathak, Dr. Dinesh Kumar Singh & Dr. F.D. Yadav

201

by the cosmic factors, located way beyond the
Earth and its atmosphere. As per the author
Western methods of weather predictions are non-
consequential based on trivial factors. The
research states that the orbiting earth around the
sun is not as regular as being declared by Western
cosmologists. Moreover, sun-earth distance
determined by them is inaccurate and erroneous
in every inch of the orbit let alone at Perihelion
and the Aphelion. Thus, the El-Nino and La-Nina
effects, which work against each other are just a
myth in the name of Global Earth Weather
Determiners, the research reveals. Instead, the
effect of EI-Nino and La-Nina are the
occurrences based on quantity and timing of
radiations that earth receives primarily due to
ever changing distance and angle with the Sun.
The gravitational pull of the Jupiter (which is 12
times more than the earth & sun) onto the sun’s
core results emphatic climatic effect on to the
Earth atmosphere. The entire solar system rotates
around a galaxic nuclei along with all cosmic
bodies. The star constellations of every planet
too exert influences which is still unknown to
Western cosmology while Sanatan have all such
knowledge from time immemorial.”
Therefore, Sanatan knowledge is the
precise ephemeris which predicts weather taking
into account both overwhelming and subtle
cosmic influences, including the Matrix of
geocentric placements of planets and various
constellations in the background. The research
has revealed the weather holocaust of September
1963 and September 2022 of highest temperature
recorded in Northern hemisphere is due to the
position of Jupiter coming exactly opposite to
the Sun when seen from the Earth. Western
methodologies has totally missed out on peculiar
characteristics of earth atmosphere. Thus, the
declaration of World Metrological department
that every five years there will be an increase of
1.5°C global temperature is highly inaccurate and

beyond reality.®

Present Status of Solid Waste
Management of SulurTaluk Region

I carried out several visits to the
SulurTaluka region to study the present status
of solid waste management system when I found
very promising results. There are two big solid
waste management dump yards in Sulur
Township region.

» Pallipalayam Village Panchayat Dump
Yard

Air Insulator—There is a big air insulator
machine installed here (see the photograph)that
crushes the dry wastes, including thin plastic et
cetera and burns the entire things inside it. While
the obnoxious gases like carbon dioxide is broken
down into oxygen and carbon, the oxygen is
released into the atmosphere while carbon is
hydrated and collected as solid waste in a
minuscule quantity which can further be used as
manure for the plants. The little ashes produced
are disposed off appropriately.

Compost Farming Beds with Cow
Dung—The wet solid wastes of kitchen refuse are
prepared into beds duly immersed with cow dung
liquid as shown in the photos which are kept for
60 days under incubation period with water
sprinkling onto them periodically so that they
are converted into compost fertilizer manures
which are then dried and filtered. Subsequently,
the fine dust are packed and sold out to retailers
for use in garden and orchards, where in the
bigger sized are packed and sold out to the
retailers for use in agricultural farm land as
natural manure fertilizers.

Crusher Machine—The hard plastic stuffs
are crushed into a heavy duty crusher machine.
The crushed pieces are packed and sold out to
factories for recycling and to Road making
companies for use in coal tar while making the
road.
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Vermicelli Compost pits—There are
several other compost pits in which banana tree
wastes are cut into pieces and layered beds are
prepared along with Vermicelli with water
sprinkling periodically onto them and are left for

60 days under incubation. These compost pits
produce the best quality of natural manures for
use in gardens and agricultural fields.

Thus, the complete solid wastes are
recycled and transformed into a profit making
business. The government support have been
found commendable where several people of the
village are employed for the task while a good
deal of revenue is also being generated from the
system.

» Sulur Main Dump Yard

Heavy Duty Crusher—There is a very big
heavy duty crusher machine installed in the
campus which crushes the solid wastes into
powdered form that are packed and sold out to
various agencies for recycling and use in making
the roads.

Compost Beds—The wet kitchen refuse and
wastes are crushed in a smaller crusher machine
designed for the purpose and then compost beds
are prepared in layers duly sprinkled with
chemicals for their faster decomposition. The
beds are left for 40 days for incubation. After 40
days when the wastes are decomposed, the same
are dried and filtered in a big filtering machine
(see the Photograph). The thinner dust particles
are packed to be used as manure in gardens and
orchards and the bigger coarse ones are packed
separately for use as manure in farmland. These
packets are sold out to retail dealers to generate
good amount of revenue from the solid waste
management project.

Result and Discussion

Thus, the complete solid wastes are
converted into some or the other useful things
for the society besides, a good deal of revenue is
generated by selling these products and separated
wastes to various factories and agencies for
recycling purposes, road making and to the
farmers for gardening and other beneficial uses.
Nevertheless, it was noticed that the inflow of
solid wastes from the city are more than the
capacity of the dump yard to process these all at
a time. Hence, there is a dire need to increase
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the capacity of the dump yard by installing more
machines and employment of manpower besides,
additional provision of land to increase the floor
area to carry out disposal of the wastes generated
daily from the city. Also, there is a need to
educate the masses and enact stringent laws for
disposal of solid waste separately as per
requirement to process them as per need. For
instance, wet solid waste or kitchen refuse are
required to be kept or disposed off separately by
the public and to be collected separately
accordingly. Plastics and other dry items to be
collected separately. Metallic stuff, glass and
hospital wastes to be collected separately too in
order to process them properly.

Certain Remedial Measures Initiated in
SulurTaluk—With strong political will supported
by community driven approach along with
sustainable practices the Sulur region is required
to be addressed for waste management measures
on priority. A report on solid and liquid waste
management scheme (SLWM) in rural areas of
village Panchayats of Coimbatore district was
found published in the TOI on 23rd December
2013 with an estimate cost of Rs.12.34 cr out of
hundred crore budget for the purpose by the
agricultural department of Tamil Nadu
government. The government has initiated the
scheme under the umbrella caption of ‘Waste is
Wealth’ in Corporation, 14 village Panchayats,
three Panchayat unions and Madukkarai,
Perianaickenpalyam and Sulur to reap the
benefits of the scheme. MGNREGS schemes
were also tasked to assist the subject scheme
for quicker results. !

In November 2017 a special report on
sustaining urban growth through ecological
restoration of Coimbatore city was published by
ORF-Observer Research Foundation prepared by
AnuradhaYagya which covers varied aspects of
economic evolution of the city from Agro
processing industrial zone to an electrical and
auto mobile hub to the Educational and
information technology hub that it is today. The

report highlights the need for ecological
sensitivity towards urban planning and its
development mechanisms in order to maintain
long-term sustainability of the city. The report
has recommended various eco-friendly ways of
treating water and solid waste management. The
existing primary drain of the city that is the
seasonal Noyyal river and other major natural
irrigation-cum-drainage channel which
culminate in nine major water bodies (lakes) of
the city. Encouragement to NGOs towards
development of green city has been emphasized.'
Conclusion

The sound health of habitat is appropriately
judged by the biodiversity of a region which is
usually a strong base for better evolution of the
ecosystem. The growth and development,
reproduction, besides survival of flora and fauna
in any aquatic ecosystem of lakes and rivers as
well as other than aquatic ecosystems (air and
soil) depend upon the natural balance of different
biotic and abiotic factors and control of pollution
from excessive anthropogenic activities to a great
extent. Therefore, multidirectional, concerted
efforts and measures are needed for proper
management of disposal of waste from domestic
sewage, industrial effluents, air pollutants from
various agencies and uncontrolled use of
pesticides as well as other chemicals in
agriculture. Although some conservation
measures have been implemented by the
authorities but these are insufficient vis-a-vis
increased load of pollution causing agents and
means in the city.

If we take into consideration the facts
revealed by Major Manish Bhatnagar (Retd) in
his meditative research that cosmic stellar
movement and the distance of Earth from Sun
and other planetary bodies especially the Jupiter
that causes actual weather changes and climatic
effect on earth’s atmosphere, there still we need
to mitigate contamination and environmental
pollution at local level and the same is required
to be managed in an effective manner in order to
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improve the overall health of the people in any

way.
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| ABSTRACT |

To examine and contrast the antioxidant properties and phytochemicals of
many crude extracts made from fresh leaves of the locally accessible plant
Magnoliachampaca, which is a member of the Magnoliaceae family. The goal
of the current study was to analyse different extracts _for phytochemicals using
preliminary qualitative and quantitative methods. The following organic solvents
were used to make the crude extracts from the leaves of M. champaca: methanol
(MCMET), ethanol (MCETH), hexane (MCHEX), and chloroform (MCCHLO,).
Together with assessing the antioxidant capacities of the different extracts, the
most commonly used in vitro chemical procedures, such as the DPPH and ABTS
radical scavenging assay, were used to evaluate the total phenolic (TPC) and
total flavonoid (TFC) contents of the extracts. When compared to other solvent
extracts, such as hexane, ethanol, and chloroform, the methanolic extract of M.
champaca demonstrated the presence of the highest concentration of
phytochemicals. Methanol, Hexane, Ethanol, and Chloroform were the solvents
with the highest concentrations of phenolic and flavonoids. The methanol extract
had the most potential for antioxidants. For the two radical scavenging tests,
the methanolic extract showed an IC50 value of 72.03ug/ml (DPPH) and
185.21ug/ml (ABTS), respectively.

Keywords—Antioxidant, Magnolia champaca, solvents, flavonoids.

INTRODUCTION include, but are not limited to, aches and pains,
A wide range of medical conditions are irritation, secretion release, constipation, stomach
treated with medicinal plants in India. These issues, headaches or migraines, pain, language
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problems in children, and fungal infections. Also,
these plants have been used for their anthelminths,
which are parasites that feed on insects. Antipruritic
medication is used in addition to meals or
consumables as a treatment or cure for
intoxicationUprety Y et al., (2010). Over ninety
percent of the population in Kenya has used
medicinal plants for a variety of health and fitness
conditions at least once, and some of them have
used them more than once. The medicinal plants
are generally/commonly utilized/using for
agricultural Luo female parent/matriarch in the
Bondo area, which is located in the Siaya region
of Kenya. In the case of the processing of an
artificial set of teeth, verbal contagion or taint,
work-related stress, constipation, maggot and
disorder or sickness in youngsters, and infectionDe
Rus-Jacquet et al., (2014).

A wide range of tribal and ethnic communities
and gatherings in India make use of medicinal herbs
as part of their traditional medical practices. Neem
and turmeric (haldi) are two examples of medicinal
herbs that have recently been distinguished by their
intellectual characteristics. With the CSIR
presentation to the United States prize and mark/
brand name profession, we were able to separate
the turmeric (haldi) as the sole distinguishable
materialKala, (2006). This was due to the fact that
we missed the battling or struggle for neem.

More than 70% of the Asian and Indian
population uses herbal treatments to address a wide
range of health issues. In India, more than two
thousand plant condiments belonging to more than
one thousand different genera are traditionally
utilized by caretakers, and more than five hundred
plant condiments are used by more than one
hundred fifty different pharmaceutical
organizations.

At present condition, information on
ethnobotanical research has developed that, in
addition to 7500 wild or savage condiments that
are often used by tribal people in India for
therapeutic purposes, more than 950 are established
to be in demand and are worthy of care or attention

for research-based validity or lifeRajput
andKaruppayil, (2013).

In the time that has passed since the material
medica of the indigenous medical practices have
been extended and diversified, there is an objection
to the fact that there are more than two thousand
articles on the list of constituents in Indian and
physical compositions. Of these, at least two
hundred are derived from animal or mineral
sources, and the remaining debt is obtained from
the provenance or origin of legumes. Each and
every district in India has contributed to the
development of the legume material medica, which
has been constructed and prepared throughout the
course of the ageBisht D et al., (2011).

Participating in interviews with local
conventional healers and documenting their
insights into herbal remedies, their applications,
and the conditions they alleviate, among other
things, was the goal of this project. Traditional
medicine is still widely practiced in Kancheepuram,
one of Tamil Nadu’s 30 districts. Traditional healers
of today are quite ancient. The abundance of
information in this subject is dwindling due to a
lack of interest and a propensity for the younger
generation to travel to cities for lucrative
careersMehra et al., (2014). This paper details the
therapeutic medicinal herbs employed by local
traditional physicians, which has not been
previously studied via an ethnobotanical survey.
METHODOLOGY

Preparation of extracts—The collected
leaves and blooms were air-dried before being
processed into a powder with an electric blender.
In separate conical flasks, 10 grams of powdered
flower and leaf was combined with ethanol. The
mixtures were stirred continuously for 24 hours
using a magnetic stirrer. After that, they were
filtered usingWhatman No. 1 filter paper. The
filtrates were used for Phytochemical screening
of sixteen phytoconstituents (primary and
secondary metabolites) following the standard
approach outlined in Phytochemical Methods by
J.B. Harborne. You may find all the information
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about the phytochemical screening and its
outcomes as shown in the table below:
Plate 1 : Preparation of ethanol extracts of
leaves and flowers

RESULTS

The findings from the phytochemical
screening of ethanol extracts from flowers and
leaves showed in the results that there were
tanning agents, saponin, antioxidants substances
derived from triterpenoids, such as steroid
medication, anthocyanins, phenols, glycosides,
and coumarins, protein, and carbohydrates in the
ethanol extracted form of the leaves, but no
alkaloids, emodins, or phlobatannins were found.
Anthroquinone, polyphenol, glycoside, steroid

medicine, tannin, saponin, flavonoids,
terpenoids, triterpenoids, and others was shown
in flower extracts made from ethanol (Table 1),
coumarins, anthocyanins, protein, and
carbohydrates, but no emodins or phlobatannins.
The presence (+), absence (-), and high
concentration (++) of phytochemicals were
indicated by the intensity of the colours detected
in the research.

Table 1: Qualitative phytochemical analysis

of ethanolextract of leaves and flowers

S. No| Phytochemicals Ethanol Extracts
Leaves Flowers
1 e Tannin o ++ o+
2 e Saponin o ++ o ++
3 e Flavonoids o ++ o ++
4 e Steroids o ++ o ++
5 e Terpenoids o ++ o ++
6 e Triterpenoids o ++ o ++
7 o Alkaloids o - o+
8 e Anthroquinone ® ++ o ++
9 e Polyphenol o ++ o ++
10 e Glycoside o+ o ++
11 e Coumarins o+ o ++
12 o Emodins o - o -
13 e Anthocyanins ® + o+
14 e Protein o ++ o ++
15 e Phlobatannins o - o -
16 e Carbohydrate o + ° +

(-) Absent, (+) Present and (++) High concentration

Ethanol extract leaves
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Ethanol extract flowers
Plate 2: Photographs shows the qualitative investigation of the phytochemical profile of an
ethanolic extract from leaves and flowers

Table 2: Phytochemical screening for Ethanol extract of the leaf and flower
of Magnolia champaca

S.N|J

Chemical Test

Observation

Ethanol Extract( Leaves)

Ethanol Extract (Flower)

Test for Tannin (Ferric chloride test): We
cooked 1 milliliter of sample in 20 milliliters
of water in a test tube and screened the
mixture. Next, a few drops of 0.1%
magnesium chloride was incorporated and
the coloration was watched for signs of
reddish green or blue-blackness.

Appearance of
green colour.

Appearance of
brown colour.

Test for Saponin (Foam test):The sample
was cooked in a water bath with 20 ml of
distilled water for 2 ml before filtering. To
make a stable, permanent foam, combine 10
milliliters of the filtration with 5 milliliters
of bottled water and shake briskly. After
combining the foam with three drops of olive
oil and giving it a good shake, we wait for
an emulsification to form. .

Emulsion was
formed.

Emulsion was
formed.

Test for Flavonoids (Ammonia test):5
milliliters of diluted ammonia solution and
1 milliliter of Con.H2SO4 were added to the
extraction and observed for the formation of
yellow colour which will disappear after
some time after formation.

It was noted to have
a yellow hue and
disappeared after

some time.

It was noted to have
a yellow hue and
disappeared after

some time.

Test for Steriods (Liebermann-Burchard
test):To 1 ml of ethanol extract, After adding
the acetic acid and a few drops of H2SO4,

Violet colour got
formed.

Violet colour got
formed.
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the production of violet or blue or green.

Test for Terpenoids (Salkowaski
test): After treating 1 milliliter of extraction
with chlorine dioxide, carefully adding Con.
H2S04 along the test tube’s edges was the
next step. The existence of terpenoids is
indicated by an interface that is reddish
brown in color.

The surface developed a reddish-brown hue.
The surface developed a reddish-brown hue.
Test for Triterpenoids (Chloroform
Test): A total of 1 milliliter of the extraction
was combined with 1 milliliter of chloroform
and 1 milliliter of acetic alcohol. The mixture
was treated with con. H,SO, and was
observed for the creating a shade of crimson
and violet.

Formation of
reddish violet
colour

Formation of
reddish violet
colour

Test for Alkaloids (Mayer’s test)It was used
to treat 1 millilitre of the extract with Mayer’s
reagent (potassiomercuric iodide solution) and
was observed for the creamy or white
precipitate.

No creamy or white
precipitate got
formed.

A creamy
precipitate got
formed.

Test for Anthroquinone (Sulphuric acid
test)It consists of hydrolyzing 1 milliliter of
the extracts with concentrated hydrochloric
acid and then adding 1 milliliter of diluted
ammonia and it was observed for the
formation of rose pink coloration .

Appearance of pink
colour.

Appearance of pink
colour.

Test for Polyphenol (Ferric cyanide
test)Couple milliliters of the extract and two
milliliters of ethanol were combined. Prior
to treatment with the freshly made ferric
cyanide solution, the mixture was subjected
to a ten-minute heating in a water bath. When
polyphenols formed a blue-green hue, it
meant that they were present.

Blue green colour
got formed

Blue green colour
got formed

10.

Test for Glycoside (Killer — Killani test)1
milliliter of the extract is mixed with 1
milliliter each of ferric chloride, glacial
acetic acid, and concentrated hydrochloric
acid. If there is a brown ring at the point of
interface, it means that glycoside is present.

At the contact, a
brown ring was
produced.

At the contact, a
brown ring was
produced.

11.

Test for Coumarin (Sodium hydroxide
test)A suspension of 10% NaCl is added to

No yellow colour
formed

AYellow colour got
formed
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1 milliliter of the extraction and observed
for the formation of yellow colour.
12. | Emodins TestThe 1ml of each extracts is
treated with 2ml of NH ,OH and 3ml of | No red colour was No red colour was
benedict’s reagent. Red ccﬁour indicates the observed. observed.
presence of Emodins.
13. | Anthocyanin (Ammonia test)2-Methyl
HCl is mixed with 2-milliliters of extraction | Appearance of pink | Appearance of pink
and NH,. A high level of anthocyanin is —red colour —red colour
indicated by its pink-red color.
14. | Protein TestThe 1ml of each extracts are ) .
cleaned with a milliliter consisting of 40% | Pink colour formed Pink colour formed
sodium hydroxide and a little amount of
copper sulphate (milligrammes). The
presence of proteins is indicated by the
emergence of a pink or violet hue.
15. | Test for Phlobatannins (Hydrochloric acid
test)A reddish precipitate was seen to be No red precipitate No red precipitate
formed after boiling 1 millilitre of plant got formed. got formed.
extract with 1% aqueous hydrochloric acid.
16. | Test for carbohydrates (Benedict’s
test)Combine half a milliliter of the extract [ A minute red ring A minute red ring
with half a milliliter of the reagent made by was observed. was observed.
Benedict. The ingredients are brought to a
boil and then simmered for five minutes.
Carbohydrates are present when red
precipitate forms.
Table 3: Result of Phytochemical screening of leaf and flower extract
of Magnolia Champaca
e S. No | e Metabolites
o 1. ¢ Flavonoids (Ammonia test) ° ++ o ++
o2 e Steriods (Liebermann-Burchard test) o ++ o ++
e 3. e Terpenoids (Salkowaski test) o ++ o ++
4 e Triterpenoids (Chloroform Test) o ++ o ++
e 5. o Alkaloids (Mayer’s test) .- °+
° 0. ¢ Anthroquinone (Sulphuric acid test) o ++ o ++
7. e Polyphenol (Ferric cyanide test) o ++ o ++
o 8. e Glycoside (Killer — Killani test) o+ o ++
e 9. e Coumarin (Sodium hydroxide test) °- o ++
e 10. e Emodins Test .- °-
o 11. e Anthocyanin (Ammonia test) o+ o +
o 12 e Protein Test o ++ ° ++
e 13. o Phlobatannins (Hydrochloric acid test) o - °-
o 14, e carbohydrates (Benedict’s test) o+ o+
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Table 4 shows the alkaloid compound and action

e Action e Alkaloid compound
e Analgesic, anesthesia e Morphine
e Mydriasis e Atropine

o Miosis

e Pilocarpine

e Blood-pressure increase

e Ephedrine

¢ Blood-pressure reduction

e Reserpine

e Bronchial expansion

e Lobeline

o Stimulus

e Strychnine

e Antimicrobial

e Berberine

o Antileukemia

e Vinblastine

Drug name

Plant resource

Feature

e Taxol/paclitaxel

Pacific yew tree

Currently the go-to medication for a
number of malignant tumors,
including breast cancer

e Vinblastine

Madagascar periwinkle

Since the 1950s, this medicine has
been the primary choice for many
types of leukemia. It has resulted in
an 80% improvement in the continuing
existence rate of pediatricleukemias.

e Vincristine

Madagascar periwinkle

Alternative medication that inhibits
the growth of leukemia

e Topotecan

Camptothecaacuminata

Can cure small cell lung and ovarian
cancers, according to FDA approval.

e Irinotecan

Camptothecaacuminata

The FDA has given its go-ahead for
its use in treating metastatic colon
cancer.

e Etoposide

Podophyllumpeltatum

A compound known as
epipodophyllotoxin or a semisynthetic
derivative of it

e Teniposide

Podophyllumpeltatum

One more plant chemical

semisynthetically derived

Table 5 shows the actions of compound groups

Compound group

Typical constituent

Action

vanillin, camphor, and thujone

Hydrocarbon Rose, lemongrass Antiviral, anticancer, decongestant,
stimulant
Alcohol Blend of menthol, geraniol, and Sterilisation, spasmolysis,
terpinen-4-ol antimicrobial, activation
Aldehyde Lemongrass, lemon verbena Anxieties, tranquillizer, antiviral
Cyclicaldehyde A combination of cinnamon, Muscle spasms




212

SHODH CHETNA-YEAR-10, VOL. 2 (April to June, 2024)

Ketone Theobromine, eugenol, and Neurotoxic, cell-regenerating,
carvacrol mucolytic
Phenol Anthocyanin, myristicin, Immune function stimulation,
and safrole antimicrobial, and stimulus
Phenolether Ascaridole and cineole °
Oxide Alkyl isothiocyanate with methyl .
salicylate
Ester Rose, lemongrass A sedative, antifungal, spasmolytic
DISCUSSION with natural productsPadalia et al.,

Metabolic activities in plants can be
elucidated by various phytochemicals in plants.
They may be of play important role and present
in small quantity. From long time herbalists are
trying to isolate effective phytochemicals from
extract of vegetative part of the plants. Plants
synthesize many varied types of chemical
substances which divided into primary and
secondary typesSatyal et al., (2012).Phyto active
compounds which present in the medicinal plants
are useful for the purpose of healing.
Phytochemicals are mainly a bioactive
substances having a natural origin helps in
manufacturing very useful medicinesVerma et
al., (2014).

Themedicinal plants which are screened out
for phytochemical estimationhaving several etc.
The anti-inflammatory, analgesic, diuretic or anti,
antiviral, chemotherapy for cancer, and
antifungal effects of specific medicinal plants
because of presence of bio active compounds
named as phytochemicalsPant andSamant,
(2010).

Chlorophyll, vitamins fats andproteins are
types ofprimary constituents and flavonoids,
alkaloids, terpenoids, glycosides, saponins,
tannins etc. In present time demerits of synthetic
drugs creates a path for alternative remedy which
possesses natural origin and no demerits or side
effects. Earlier literatureand studies showed that
insulation of beneficial compounds from plants
showed positive therapeutic value and helpful
for eradication of various ailments of humankind.
Base of many allopathic medicines manifested

(2010).Insulation of chemical compounds from
medicinal plants mainly depends on type of
solvent which is used for extraction purpose.
Qualitative study (phytochemical estimation) of
medicinalplants related with process of
preparation of plant extract. So, preliminary
phytochemical estimation is very essentialand
significant process for estimation of chemical
constituents in plants and also effective for
determination of pharmacologicaleffective
chemical compoundsKumar, 2014.

So, the preparation plant extract in ethanol
helps more in identification ofimportant and
major plant compounds (phytocompounds)
postulated for many pharmaceutical companies
and also for many food supplements.The
phytochemical estimation of studied medicinal
plants helps to revealed and screened out
important chemical compounds. Estimation
process helped to analyzed various substances
with a secondary metabolic pathway, including;
tannins, alkaloids, saponins, terpenoids, and
flavonoids. Heinrich et al (2009) elucidated that
plants whichpossess medicinal value having
presence of many bioactive compoundsand
secondary metabolites which are applicable as
aanti-mutagenic, anti-allergic, anti-microbial,
anti-cancerousetc. Screening of studied plants
material for their phytochemical estimation
exposes the existence of chemicals with
biological activity. From a medical perspective,
the secondary metabolites identified in the plant
materials under study are highly significant.



Dinesh Kumar Pathak, Dr. Dinesh Kumar Singh, Dr. F.D. Yadav & Dr. Vijay Kumar Bhiva Kunure

213

CONCULSION:

Significant amounts of bioactive chemicals
are found in hydro-ethanolic extracts of the bark
and flowers of magnolias. Because of their strong
antioxidant properties, extracts from the bark and
flowers of the magnolia species are important
for a variety of uses in the food, pharmaceutical,
medical, and cosmetic industries. These extracts
are also rich in volatile chemicals, phenolic
compounds, and polyphenols. Because these
aromatic molecules have different compositions,
every species of Magnolia has its own particular
olfactory character. The distinctiveness of each
species’ fragrance profile may impact not only
its sensory characteristics but also its unique
properties, allowing for a variety of uses in fields
like as aromatherapy, perfumery, and natural
product creation.
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I ABSTRACT ]

To record the medicinal and aromatic plants of Sulur Village, Coimbatore
district, Tamilnadu, South India for the first time and the usage of these medicinal
and aromatic plants to remediate the diseases among the peoples.Explorative
field trips were made to the village for overtwelve months from April 2022 to
May 2024to survey the medicinal plants and collect the information from the
villagers.From this study various species of valuable medicinal and aromatic
plants belonging to different families were recorded and their ethno medicinal
values were collected from the village peoples. This study focuses the importance,
utilization and conservation of the medicinal plants among the people.

Keywords—Traditional medicine, Medicinal plants, Aromatic Plants,
Treatment.

INTRODUCTION A wide range of tribal and ethnic communities

There are roughly 350 medicinal plants that
are believed to be a part of the sylvan origins in the
nation and traditional practises for a variety of uses
and applications. In the contemporary day, the
tension is so much greater that the majority of
people become helpless. The majority of people
are those who have been tranquil from the time,
period, or instant that is traditional or ancient.

and gatherings in India make use of medicinal herbs
as part of their traditional medical practices. Neem
and turmeric (haldi) are two examples of medicinal
herbs that have recently been distinguished by their
intellectual characteristics. With the CSIR
presentation to the United States prize and mark/
brand name profession, we were able to separate
the turmeric (haldi) as the sole distinguishable
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material. This was due to the fact that we missed
the battling or struggle for neem.

Since traditional ethno medical healers
have a long-standing interaction with plants and
their therapeutic properties, adequate
preservation of such information is especially
important. Further, much ethno medical
knowledge is transmitted orally within families
from one generation to the next, most of it has
not been well recorded. On the other hand, due
to mass deforestation, rural depopulation, and a
lack of interest from younger generations in
traditional treatment systems, traditional
medicinal practices have been steadily declining
inrecent yearsCavaleiro et al., 2006. As aresult,
valuable traditional knowledge has been lost
more quickly. Consequently, no thorough
investigation into the ethno medicinal properties
has been carried out to date.

India’s healthcare system is very diverse,
providing both contemporary and traditional
medical treatments to both urban and rural
people. Institutions and businesses also have their
own health insurance plans. Tamil Naidu is one
of the states in India where traditional healers,
or traditional knowledge and practices, are
mostly used to cure the ailments of the huge
population due to financial restrictions. Many of
the study sites are in isolated locations with
inadequate power and transportation
infrastructure. The absence of governmental
healthcare services in many of the areas compels
the locals to depend on traditional remedies.

While a number of researchers have
discovered and catalogued a variety of Tamil
Nadu’s medicinal plants, detailing their
applications, distribution, technique of
preparation, and habitat, most of their findings
have come from the city’s core areas. Although
their investigation revealed the qualitative facts,
no thorough ethnobotanical and aromatic
research has been reported in the Coimbatore
District’s SulurTaluka. The present research aims
to do a quantitative inquiry using several cultural

relevance criteria in order to record the traditional
usage of medicinal plants in the SulurTaluka in
Coimbatore District, India, as well as to identify
which plants are the most useful. Their well-
established practical expertise is based on more
than a century of reliable observation. In addition,
the current study seeks to identify novel aromatic
and ethnomedicinal plant species in the field,
which may provide information for the
development of novel medication compositions.
The objective of the study is to investigate the
usage of these medicinal and aromatic plants to
remediate the diseases among the peoples.
METHODOLOGY

Study Area: SulurTaluka, Coimbatore
District, Tamil Nadu

SulurTaluka is located in the Coimbatore
District of Tamil Nadu, an area renowned for its
agricultural productivity and rich biodiversity.
Coimbatore District, situated in the Western Ghats,
one of the world’s biodiversity hotspots, offers a
unique blend of flora and fauna. The climate, soil,
and topography of SulurTaluka make it an ideal
region for studying ethnobotanical practices.

The local communities in SulurTaluka have
a profound understanding of their natural
environment. They have developed a system of
knowledge that includes the identification,
collection, and utilization of various aromatic and
medicinal plants. This traditional knowledge is
often passed down through generations orally,
making its documentation vital for both cultural
preservation and scientific exploration.

The study employs a mixed-methods
approach, combining qualitative and quantitative
research techniques. This includes ethnobotanical
surveys, structured and semi-structured interviews,
participant observation, and field visits to collect
plant specimens and document their uses.

Ethnobotanical Surveys—Surveys will be
conducted to collect data on the local names, uses,
and preparation methods of aromatic and medicinal
plants.

Interviews: Structured and semi-structured
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interviews with local informants, including
traditional healers, elders, and knowledgeable
community members, will provide in-depth
information on plant use and cultural practices.
Participant Observation: Observations
during field visits will help document the collection,
preparation, and use of plants in their natural

settings.

Plant Specimen Collection: Plant specimens
will be collected for identification and further
analysis, ensuring that all ethical guidelines for
research with indigenous communities are
followed.

RESULTS AND DISCUSSION
Table 1: Plants most often utilized for various disease categories according to their highest
FL (%) and ICF values

Pathology Plants species FL (%) Nt Nur ICF

Dental pain 15 36 0.6
Chamaemelumnobile (L.) All. 100
Syzygiumaromaticum (L.). 98.03
Origanummajorana L. 76.47
Eucalyptus globulusLabill. 68.62

Halitosis 14 31 0.56
Syzygiumaromaticum (L.). 100
Menthapulegium L. 100
Thymus vulgaris L. 77.45
Juglans regia L. 58.82

Gum disease 40 158 0.75
Thymus vulgaris L. 100
Syzygiumaromaticum (L.). 97.05
Menthapulegium L. 85.26
Crocus sativus L. 63.72

Oral ulcers 12 27 0.57
Salvia officinalis L. 63.72
Cinnamomumzeylanicum. 56.86

Dental stain 3 7 0.66
Juglans regia L. 100
Acacia nilotica. 100

Tooth decay 2 3 0.5
Syzygiumaromaticum (L.). 100
Menthapulegium L. 44.11

Table 1 displays the ICF values that were
achieved for the different types of usage. The
six types of reported issues were as follows: gum
disease, tooth discomfort, bad breath, oral ulcers,
discoloration of the teeth, and cavities. The
degree to which the reported categories’ ICF
values reflect how much people generally

understand about the use of plants is significant.
The factors used by the ICF range from 0.5 to
0.75 for each use categorySatyal et al., 2012.
There may be a significant prevalence of this
form of gum disease in this location, since the
ICF (0.75) was documented for this category with
40 species. Higher FL values are associated with
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more popular therapeutic plants among the local
population. Comparatively, medicinal plants that
are utilized as treatments for several types of food
do not have an absolute truthfulness, in contrast
to those that are acknowledged as solutions of a
particular ailmentDevkota et al., 2013.

The length of therapy varies from one form
of pathology to another; for example, gum
disease treatment might last anywhere from one
week to three weeks. Use the plant preparation
twice or thrice daily until the symptoms of mouth
ulcers, bad breath, and tooth discoloration go
away. When it comes to tooth discomfort,
treatments are usedSharma et al., 1997. In most
cases, a pinch, tablespoon, or handle will be
enough to convey the amount of plant material
needed. Since the statement is something like,
Toxic effects are dose-dependent; no substance
is inherently toxic it follows that the dosage is
still unpredictable, leading to negative health
impacts. The patients also failed to consider that
the body accumulates some plant components
over time, which may cause serious negative
effects and perhaps worsen the condition
Srivastava et al., (2001).

Used plants consist mostly of native species
(81%), with a small percentage of cultivated
plants (12%) and imported plants (7%). The
traditional pharmacopoeia of Coimbatore has a
vast array of plant treatments due to the diverse
environment and flora of the country. It is
important to remember that a plant’s chemical
make-up might differ from one specimen to the
next based on factors including growing
circumstances, humidity, temperature, and
sunlight. It is possible to change the
characteristics of imported plants via collecting
them and using different conservation, stock age,
etc. techniquesMathela et al., 2009. Additionally,
you should stay away from dried plants that are
offered in see-through sacks as light alters some
of their characteristics.

Fig 1. Doiniosticaton status of madicnaf amd

aramakie plants used for tradficasl oral FresmEn

m : s

The most popular plant prices range from
31 to 40 Dh/kg, which accounts for 26% of the
total, followed by plants priced between 11 and
20, 21 to 30 Dh/kg, and plants priced over 51
Dh/kg, which accounts for 16% of each group.
Plants with a density below 10 Dh/kg account
for a meager 12%. When it comes to healthcare
costs, oral disorders might rank as high as number
four in certain nations Gwari.et al., (2012).
Traditional medicine’s monetary impact in low-
and middle-income nations is hardly documented
in published sources. Economic factors are a
factor in addition to social, cultural, and medical
ones when determining whether a country’s
population favours traditional medicine over
mainstream treatment. Compared to the expense
of seeing a traditional doctor, Treatment using
plants for healing is substantially more
affordablelJeelani et al., 2013 Therefore, curative
medicine for low-income groups is based on the
traditional usage of medicinal plants. When it
comes to topical sedation, for instance, the
aromatic substance gel could offer dentistry a
safer alternative to benzocaine in their usual
routine. This is particularly helpful when
working with youngsters or in regions where
pharmaceutical topical anesthetics are expensive
or not readily availableVermaandPadalia, 2010.
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Researcher conducting face to face interviews

Interacting with local vendors who sell
medicinal and aromatic plants

CONCLUSIONS

The production of aromatic and medicinal
crops offers a sustainable way for the food,
pharmaceutical, agri-chemical, and cosmetic
industries to obtain high-value industrial raw
materials. It also creates new opportunities for
farmers to make more money and to advance the
rural economy. Even though these plants have
been utilised for healing and curing illnesses
since ancient times, new technical developments
and the confirmation of traditional knowledge
and use are driving consumer preference for
natural products and creating a large market and
value for these crops. Currently occupying just
0.4 million hectares in India, these crops are
expected to increase at a pace of 10-15% each
year, earning them a significantly larger position
in the global agribusiness.

The present study provides information on
seventy therapeutic plants used by traditional
healers in the research location. According to the
inquiry, the locals have been employing plant-
based treatments to cure a range of ailments.
Native Americans have traditionally prepared
recipes and identified beneficial plants using
personal experience, ancestral knowledge, and
prescriptions from their predecessors.
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The highest FIC value and most plant
species were found in cases of renal, cutaneous,
respiratory, and gastrointestinal disorders. This
might be related to the rising incidence of these
diseases. The country is plagued with respiratory
diseases and gastrointestinal disorders, like as
cholera, diarrhoea, dysentery, cough, asthma, and
bronchitis, which are dangerous conditions that
have a high fatality rate if left untreated.
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I ABSTRACT ]

Proper implementation of principles of project risk management is well
known to minimize theimpact of threats to any project. However, the
determination of critical success factors whichthreat the success of
pharmaceutical projects at baseline are usually uncertain.Data was collected
using self-administered structured questionnaire generated solely for thepurpose
of the current research. The questionnaire was administered via e-mail to
professionalsemployed in the pharmaceutical industry located in Boston area
using www.surveymonkey.com. The introduction and purpose of the questionnaire
was described in the message accompanying the questionnaire. Out of the 14
critical success factors listed in the questionnaire, respondents ranked good
communication on the top with weighted average followed by Clear
communication/feedback and Organizational adaptation/ culture/ structure.
Good leadership and clear communication and organization culture were
determined to be the most important critical success factors for implementation
of risk assessment management practices.

Keywords—Risk management, threat, questionnaire, implementation.

INTRODUCTION

the organization’s efforts for the periods will be

According to Rochart (1979), critical
Success Factors are “The limited number of areas
in which Results, if they are satisfactory, will
ensure successful competitive performance for
the Organization. They are the few key areas
where things must go right for the business to
flourish. If results in these areas are not adequate,

less than desired”.

According to other researchers like Boynton
(1984) Critical Success factors are something that
are helpful the success of an organization, for
example, they help in maintaining a high
performance of an organization’s existing and
future operating activities.
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Freund (1988) has a notion that that Critical
Success factors are very important for the health
of overall organizational objectives, mission, and
strategies. He suggested that it is difficult to focus
on a large number of critical success factors so
it is important for an organization to have only
five to ten critical success factors.

There are many contributions and papers
on Critical success factors emphasizing the role
of critical success factors in risk management.
Different authors have different opinions on the
number and type of critical success factors for
example Grabowski and Roberts (1999) believes
that there should be fours factors i.e.
Organizational Structuring and Design,
Communication, Culture and trust. While
Galorath (2006) argues that there should be five
factors, i.e., Top-level management support,
management structure and processes, team work,
culture, Metrix. Hnasali believes that the
Leadership, culture, structure, Information
technology and Metrix should constitute as
critical success factors.

There are multiple studies conducted on
this factor and the results from these studies have
found that it very important to have support form
senior management because their supports have
a direct impact on the organizational success.

One study indicates that senior manage-
ment support or top management support should
be considered as the critical success factor
because they are the ones that support a wide
range of activities of a project like project
initiation activities, developing procedures of a
project, running training programs, help in
establishing a project management office and
supporting quality management.

Some believe that top management support
is beneficial for managing risks by improving

the decision making process. It is considered that
successful risks mitigations are directly
dependent on the support from senior or upper
management

So in order to have the risk mitigated and
addressed it is important to have support from
the top management as they play a key role in
influencing the success of a project in an
organization.

Good communication is an important tool
for almost every organization as there are many
people working altogether in the same roof; they
may have different opinions and discussion so
those opinions can result in different conclusions.
The key to good communication is that the
message is clear and delivered across the team.

Communication is considered as an
important skill for leaders and top-level
management because it is helpful in setting clear
mutual expectations, objectives and goals. It is
also helpful in ensuring that the team members
understand and support all the team related
activities and their future goals (Clutterbuck and
Hirst, 2002).

According to Finniston (1975) gathering,
storing and delivering and communicating
information is helpful in growing business.
Communication is an important tool for making
sure that all the employees know about the
activities happening outside or inside of their
organization. Grabowski and Roberts (1999)
believe that the communication in risk mitigation
cannot be ignored as it provides opportunities to
the team about the happenings and their impact.

For successful risk management it is
important to have a proper and effective division
of responsibilities in a multilayered industry like
pharmaceutical industry. The management and
handling of certain types of risks should be
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defined clearly and they should be communicated
to the project team and the whole organization.
The aim of this paper is to critically analyze he
risk factors in Pharmaceutical Industry.
METHODOLOGY

Data was collected using self-administered
structured questionnaire. Our questionnaire was
generated solely for the current research and is
not a standard validated instrument. The
questionnaire was sent to the subject matter
expert of a pharmaceutical company for the
feedback before sending it to the subjects of this
study. The questionnaire was then sent to the key
stakeholders to randomly selected professionals
from pharma industries in India using
www.surveymonkey.com along with an email
which provided the invitation and introduction
and purpose of the questionnaire.
RESULTS

Majority of the professionals (66.7%) were
from the large organization while 33% were from
small organization. About 50% of the
respondents had 1-5 years of experience in
pharmaceutical company and most of them
(41.67%) had master’s degree.The background
of the respondents is taken into account to
support the belief that the respondents were
involved in the projects and had knowledge of
issues which are related to risk management
critical success factors and barriers in
deployment. This is being used to enhance
internal validity. The questionnaire was divided
into three parts namely demographics, risk
awareness and critical success factors of risk
assessment and management process. In
demographics data was collected to gather
information regarding their professional and
educational background, number of years of
work experience and the size of the company

where they work. The second part was to gather
information about their awareness to risk and
what kind of risk is important in their projects
having binary response will be presented as
proportion. The third part of the questionnaire
deals with the 14 critical success factors namely:
Support from senior management, Clear and
realistic objectives, Good communication,
feedback, Skilled/ suitably qualified/ sufficient
staff/team, Competent Project manager,
Sufficient /well allocated resources, Good
leadership, Proven/ familiar technology, Realistic
schedule, Risks addressed/ assessed/ managed,
Effective monitoring/ control, Adequate budget,
Organizational adaptation/ culture/ structure and
Training provision. Each factor in the list was
measured from a range of 1-5 Likert scale where
(1) represents strongly agree, (2) Agree (3)
Disagree, (4) represents strongly disagree and
(5) Not applicable.

Based on the data collected for the study
for the risk frequently encountered in
pharmaceutical company, it has been found that
the regulatory risk (4.17) is more frequently
encountered risk in the pharmaceutical industry
followed by Relationship risk (4.09), Resource
risk (4.00) and operational risk (3.88).
Respondents marked the financial risk at the last
position (2.33).

Table 1 : Ranking of the risks by respondents

Types of Risks Score | Ranking
Financial Risk 2.33 6
Operational Risk 3.38 5
Regulatory Risk 4.17 1
Relationship ship Risk 4.09 2
Resource Risk 4.00 3
Technical Risk 3.88 4
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Table 2: Knowledge and understanding of critical factors of risk management

Questions Response Percentage
Understanding of Customer Process 63.33
Tools available 75.33
Technology unpredictable 60.00
Customer process understanding 80.23
Special Skills 77.1
Critical Skills 63.33
Work Pressure 80.00
Training 60.00
Risks understanding 75.00
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DISCUSSION

The most important risk in pharmaceutical
industry is Regulatory risk as indicated in the
findings, of our survey questionnaire. According
to KPGM Per KPMG 2009 global survey
findings it is found that the pharmaceutical Risk
management is considered as a C level issue with
the shortage of experts in the industry who can
handle risks and they usually spend most of their
time in controlling regulatory risks which they
think is the biggest threat to the company. Table
1 showing the risks that pose a threat to
company’s global business. In their survey 67%
of the respondents marked regulator risk as
number one risk in the pharmaceutical industry.
The picture that came out by these findings is
that an industry pays attention to what it
perceives and in pharmaceutical space they
perceive regulatory risk as the most important
risk. It is important that companies should do a
better job in managing risks that are familiar to
them and keeping a watch on the new ones that
may come up during the course of project.
Awareness of risk management processes is
closely linked to the critical success factors of
effective use of methods and tools” and
“availability of specialist risk and management
consultants. In one study conducted Frimpong
et al. in 2003 it has been found that the “lack of
awareness of risk management processes can
inherently lead to poor resource management”
which can affect the health of the project. The
top three critical success factors that respondent
identified in the survey important for the
deployment of the risk assessment and
management practices are (1) good leadership
(2) risk management 39 Good communications/
feedback (3) organizational culture. The findings
based on the scores are in alignment with other
researchers (Tchankova, L 2002 and Agyakwa-
Baah, A 2010). Good leadership: According to
project management literature it has been
established that the activities, actions and
characteristics of a team leader can impact the
outcomes of a project significantly. Many
researchers like Thite (1999) and Kaissi (2005)
have conducted the research showing the impact
of project leader on the success of a project. In

their research they found that the ability of a
project leader to switch effectively between the
transactional and transformational leadership
styles had a positive impact on the outcomes of
a project. Several other studies have also found
the performance of team leader as critical for the
success of a project (Dvir, 1998; Hyvari, 2006).
Communication: most of the respondents rated
communication as a critical factor for the
implementation of risk assessment and
management practices. It has been recognized
as an important area within literature that should
be considered by the project leaders. Role of
‘open communication with in organization’ is
always supported by the various scholars
(Samson &Terziovski, 1999). This also aligns
with the project management literature that
emphasize on the importance open
communication between project leaders and
members in order to improve the outcomes of
the project (Hyvari, 2006; Zimmerer& Yasin,
1998). The development of understanding
between management and employee, regularly
communicating clear information is important for
risk management procedures. Risk can’t be
managed if there is a lack of communication and
support from the upper management.

Organizational culture which is rated as the
third most important critical factor by the
pharmaceutical professional is very important for
risk assessment and management practices.
According to Grabowska and Roberts 1999 risk
management is a combination of several cultures
which is important for the transfer of knowledge,
exchanging ideas and sharing knowledge with
one another. Organizational culture as a critical
success factor is also supported by the findings
of a study conducted by Prapawadee N, R.in
20009.
CONCLUSIONS

Out of the 14 success factors listed in our
questionnaire the top three were found to be good
leadership, communication and organizational
culture. We also found that the most important
risk factor is regulatory risks as perceived by the
pharmaceutical professionals. The significance
of our study is mainly to have an insight and
applicability of critical risk management success
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factors in the realm of pharmaceutical industry.
Such insight may help in better risk assessment
and mitigation practices in this industry. Our
findings underline the importance of good
leadership, communication and organizational
culture as risk factors and should be taken into
consideration during the implementation of risk
management process. Also, identification of such
factors can help formulate a road map to generate
risk minimization action plans at the outset of
the project. As there is dearth of information
regarding critical project management risk
determinants which are applicable to
pharmaceutical project management, the main
strength of our study is its application in the
pharma space. Because we set out to do only
descriptive statistical assessment based on our
questionnaire, we acknowledge the limitations
of our study as due to lack of a bigger sample
size which could have enabled us to perform
grouped and stratified analysis. Also, because of
the small sample size collected from one city our
study may have limited external validity.
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I ABSTRACT ]

The healthcare sector faces numerous occupational hazards that can impact
the safety and well-being of healthcare workers. Effective risk management
strategies are critical to mitigate these risks. This research paper examines the
various aspects of occupational safety and risk management in healthcare,
including hazard identification, risk assessment, control measures, emergency
preparedness, incident reporting, health and wellness programs, and strategies
for effective implementation. The paper presents result from a survey conducted
among healthcare workers and discusses the findings in the context of improving

safety practices.
Keywords—Healthcare sector, risk management, emergency preparedness,
safety practices
Introduction The importance of safety in countries is

Hospital Safety Index (HSI) have a main
role and a universal value in order to maintain
and improve health hospital patients and health
care workers (HCWs)AzamlLari et al., (2013).
Hospital safety index can will be good help to
politicians and decision makers in healthcare
facilities. In the hospital health risk assessment
and occupational safety survey factors such as
the condition of the building, correct
management, and staff and personnel are
important and vitalJahani Ma, et al. (2010).

such that they have compiled its requirements in
the form of special regulations and even included
in the constitution of some countriesR. Zaboli,
et al. (2011). It is essential to pay attention to
safety in organizations that provide emergency
services, such as hospitals, from economic, legal,
human, and ethical points of view Seyed et al.,
(2021). Hospitals are one of the most critical and
risky centers for providing healthcare services,
where dangerous factors significantly affect the
health and life of people working in these
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environments DeRosier Joseph, et al. (2002).
Worldwide, the health care work force constitutes
12 % of the working population.

Healthcare workers are exposed to a variety
of occupational hazards, including biological,
chemical, physical, ergonomic, and psychosocial
risks. Managing these risks effectively is crucial
for ensuring a safe working environment and
high-quality patient care. This research paper
aims to provide a comprehensive overview of
occupational safety and risk management in the
healthcare sector, supported by survey results and
a discussion of findings.

METHODOLOGY

Survey Design—A survey was conducted
among healthcare workers in various settings,
including hospitals, clinics, and long-term care
facilities. The survey aimed to gather data on the
following areas—

e Awareness and perception of

occupational hazards.

e Experiences with workplace injuries

and illnesses.

e Effectiveness of existing safety

measures.

e Training and education on safety

protocols.

e Availability and use of personal

protective equipment (PPE).

e Employee involvement in safety

initiatives.
DATA COLLECTION

The survey was distributed electronically
to 500 healthcare workers, with a response rate
of 60% (300 respondents). The data was analyzed
to identify trends and insights related to
occupational safety and risk management.

RESULTS
Demographics

Gender : 70% female, 30% male

Age: 20-30 years (25%), 31-40 years
(40%), 41-50 years (20%), 51-60 years (10%),
61+ years (5%)

Occupation : Nurses (50%), Physicians

(20%), Allied Health Professionals (20%),
Support Staft (10%)

Awareness and Perception of Occupational
Hazards

Biological Hazards : 90% of respondents
recognized exposure to infectious diseases as a
significant risk.

Chemical Hazards : 60% of respondents
were aware of the risks associated with handling
chemicals.

Physical Hazards : 80% identified risks
from radiation, noise, and slips, trips, and falls.

Ergonomic Hazards : 70% reported
concerns about musculoskeletal disorders due to
patient handling.

Psychosocial Hazards : 75% acknowledged
stress and burnout as major concerns.
Workplace Injuries and Illnesses

Injuries : 30% of respondents reported
experiencing a workplace injury in the past year.

Illnesses : 25% reported contracting an
illness attributed to workplace exposure.

Near-misses : 50% reported witnessing or
experiencing near-miss incidents.
Effectiveness of Existing Safety Measures

Engineering Controls 60% of
respondents felt that engineering controls (e.g.,
safer medical devices, ventilation systems) were
effective.

Administrative Controls : 55% believed
that administrative controls (e.g., policies,
training) were adequately implemented.

PPE : 70% reported having access to
appropriate PPE, but 30% expressed concerns
about the adequacy and consistency of PPE
supply.

Training and Education

Regular Training : 65% of respondents
received regular training on safety protocols.

Effectiveness : 60% felt that the training
provided was effective in preparing them for
managing occupational hazards.

Employee Involvement
Safety Committees: 40% of respondents
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participated in safety committees or initiatives.

Feedback Mechanisms: 50% reported
having access to mechanisms for providing
feedback on safety concerns.

DISCUSSIONS

Awareness and Perception

The high level of awareness regarding
biological hazards reflects the emphasis placed
on infection control in healthcare settings.
However, the lower awareness of chemical
hazards suggests a need for increased education
on the risks associated with chemical exposure.
Enhanced training programs focusing on
chemical safety can help address this gap.

Workplace Injuries and Illnesses

The significant number of reported injuries
and illnesses highlights the ongoing challenges
in ensuring occupational safety. The prevalence
of near-miss incidents indicates opportunities for
improving hazard recognition and preventive
measures. Implementing robust incident
reporting systems and conducting thorough
investigations can help in identifying root causes
and preventing future occurrences.

Effectiveness of Safety Measures

While the majority of respondents felt that
engineering and administrative controls were
effective, concerns about PPE adequacy point to
the need for better supply chain management and
ensuring consistent availability of PPE. Regular
audits and inspections can help in identifying and
addressing deficiencies in safety measures.

Training and Education

The survey results indicate that while
regular training is provided, there is room for
improvement in the effectiveness of these
programs. Interactive and scenario-based training
can enhance the learning experience and better
prepare healthcare workers for real-life
situations. Additionally, incorporating feedback
from employees can help in tailoring training
programs to address specific needs and concerns.

Employee Involvement

The relatively low participation in safety

committees suggests that more efforts are needed
to engage employees in safety initiatives.
Encouraging employee involvement through
incentives and recognizing their contributions
can foster a culture of safety. Providing
accessible and anonymous feedback mechanisms
can also help in capturing valuable insights from
frontline workers.

CONCLUSIONS

Occupational safety and risk management
in the healthcare sector are critical for protecting
healthcare workers and ensuring the delivery of
high-quality patient care. The survey results
underscore the importance of awareness,
effective safety measures, continuous training,
and employee involvement in managing
occupational hazards. By addressing the
identified gaps and leveraging the insights gained
from the survey, healthcare organizations can
enhance their safety practices and create a safer
work environment.

Recommendations

Enhance Training Programs: Develop
comprehensive training programs that cover all
types of occupational hazards, with a focus on
interactive and scenario-based learning.

Improve PPE Supply Management:
Ensure a consistent and adequate supply of PPE
through better supply chain management and
regular inventory checks.

Strengthen Incident Reporting Systems:
Implement robust systems for reporting and
investigating incidents and near-misses, with an
emphasis on root cause analysis and preventive
measures.

Promote Employee Involvement:
Encourage participation in safety committees and
initiatives through incentives and recognition
programs.

Conduct Regular Audits and
Inspections: Perform regular safety audits and
inspections to identify and address deficiencies
in safety measures.

Foster a Culture of Safety: Promote a
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culture of safety through leadership commitment,

open communication,

and continuous

reinforcement of safety practices.
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I ABSTRACT ]

Cuscutachinensis Lam. (family Convolvulaceae), commonly referred to
as Chinese dodder, is a parasitic plant species of considerable botanical,
pharmacological, and ecological significance. The present study investigates
two fundamental aspects of the biology of C. chinensis: (1) the morphological
progression of seedling development over a 14-day observation period conducted
in April 2020, and (2) seed germination characteristics, including measurements
of fresh, dry, and soaked seed weight and seed diameter, observed across a 9-
day period in April 2021. Environmental parameters including temperature
and relative humidity were recorded daily throughout both experiments. The
seedling development experiment demonstrated rapid stem elongation, with
length increasing from 1.9 cm on Day 1 to 53.3 cm by Day 14. Stem coloration
was initially light yellow, consistent with the absence of chlorophyll typical of
obligate holoparasites. In the germination trial, seed characteristics were
measured on the first day of soaking, with a germination rate of 72% and a
notably high survival rate recorded. These findings contribute to the baseline
biological documentation of C. chinensis under sub-tropical environmental
conditions and support further investigation into its pharmacological
exploitation and potential use in integrated pest management.

Keywords—Cuscutachinensis Lam., ecological significance, seedling
development, holoparasites.

1. Introduction distributed across tropical, subtropical, and

The  genus  Cuscuta  (family temperate regions worldwide. Unlike most
Convolvulaceae) comprises more than 200  flowering plants, species of Cuscuta lack
species of obligate holoparasitic angiosperms  functional chlorophyll and are entirely
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dependent on host plants for water,
carbohydrates, and mineral nutrients.

Cuscutachinensis Lam., known as Tu Si Zi in
traditional Chinese medicine (TCM), is one of
the most pharmacologically significant members
of this genus. Its seeds have been documented
to contain flavonoids, polysaccharides, sterols,
alkaloids, and various phenolic compounds,
which are associated with hepatoprotective,
antioxidant, immunomodulatory,
antiosteoporotic, and neuroprotective activities.

Despite its wide medicinal application
across Asian countries particularly in China,
India, Korea, and Japan surprisingly limited
research exists on the basic developmental
biology of C. chinensis. Understanding the
conditions that support optimal seedling growth
and germination is essential not only for
cultivation of the species for pharmaceutical use,
but also for controlling its spread as a weed in
agricultural settings. As a parasitic species, C.
chinensis can cause significant yield losses in
legumes, fodder crops, and other host plants,
necessitating a thorough understanding of its
propagation biology.

The present study was undertaken to
provide a detailed account of the environmental
conditions under which seedling development
proceeds and to characterize seed germination
attributes of C. chinensis. Observations were
made under ambient field controlled conditions
in two successive years (April 2020 and April
2021), with daily measurements of stem length,
coloration, and environmental parameters
including temperature range and relative
humidity. Seed weight and diameter data were
recorded to provide morphometric baselines for
future comparative studies.

2. Materials and Methods

2.1 Plant Material and Study Site—Seeds
of Cuscutachinensis Lam. were collected from
naturally parasitized host plants in the local study
region. Seeds were cleaned, air-dried, and stored
under ambient conditions prior to the

commencement of each experimental trial. For
the seedling development experiment (April
2020), seeds were placed in germination trays
containing moist sterile sand. For the seed
germination trial (April 2021), fresh seeds were
weighed and soaked in distilled water to evaluate
imbibition and germination performance. Both
experiments were conducted under partially
open air conditions, where natural temperature
fluctuations were recorded but precipitation and
direct rainfall were excluded.

2.2 Watering and Irrigation Protocol-
Distilled water at a volume of 100 mL was
applied twice daily (morning and evening) on
the first day of each experiment. Subsequent
days were maintained under ambient humidity
conditions without additional irrigation unless
otherwise noted. This single-application
watering protocol was designed to simulate
natural moisture availability while controlling
for variability introduced by inconsistent
watering schedules.

2.3 Environmental Monitoring—Daily
minimum and maximum ambient air temperature
(°C) and relative humidity (%) were recorded
using a calibrated digital thermo-hygrometer
placed adjacent to the experimental trays.
Measurements were taken at 06:00 and 14:00
hours each day to capture the diurnal range. Data
were recorded continuously throughout the
duration of both experiments.

2.4 Seedling Measurements—For the
seedling development study, stem length was
measured daily using a millimeter-calibrated
ruler from the base of the hypocotyl to the apical
meristem tip. Colorimetric observations were
recorded descriptively under natural daylight.
For the seed germination study, fresh weight, dry
weight (after oven-drying at 70°C for 48 hours),
and soaked weight (after 24 hours of imbibition
in distilled water) were measured using a
precision analytical balance (0.001 g accuracy).
Seed diameter was measured using a digital
vernier caliper. Germination percentage was
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calculated as the number of germinated seeds
divided by total seeds sown, multiplied by 100.
3. Results

3.1 Seedling Development of
Cuscutachinensis Lam. (April 2020)-The
seedling development experiment was
conducted in April 2020 over a period of 14
consecutive days. Environmental temperature
ranged between a minimum of 24°C and a
maximum of 42°C across the observation period,
with relative humidity varying between 25% and
90%. These conditions are broadly characteristic
of warm sub-tropical spring weather and fall
within the reported optimal range for C.
chinensis germination and early growth.

On Day 1, following the application of 100

mL of distilled water twice, a stem length of 1.9
cm was recorded. The stems exhibited a light
yellow colouration, which is consistent with the
holoparasitic nature of Cuscuta species, which
lack functional chloroplasts and therefore do not
produce chlorophyll. Stem elongation was rapid
and continuous throughout the observation
period. By Day 7, the stem had reached 19.9 cm,
and by Day 14, the maximum recorded length
was 53.3 cm. The rate of daily elongation was
variable, with notably rapid increases observed
between Days 5 and 7 (11.2 ecm to 19.9 cm) and
again between Days 12 and 14 (42.6 cmto 53.3
cm), indicating accelerated apical growth during
mid and late developmental stages.

Table 1: Seedling Development of Cuscutachinensis Lam. (April 2020)

Day [Temp (°C) Min-Max|Humidity (%) Min-Max Water Stem Length Colour
1 24-36 37-82 100ml/2times 1.9 cm Light yellow
2 25-39 38-75 - 4.1 cm -
3 25-40 25-78 - 6.7 cm -
4 26-42 35-72 - 8.9 cm -
5 25-41 28-69 - 11.2 cm -
6 25-42 32-75 - 15.4 cm -
7 26-40 33-78 - 19.9 cm -
8 25-41 29-81 - 22.0 cm -
9 25-40 28-72 - 26.8 cm -
10 26-41 35-81 - 30.6 cm -
11 26-42 38-85 - 36.3 cm -
12 25-40 42-90 - 42.6 cm -
13 26-40 40-84 - 47.7 cm -
14 27-41 35-76 - 533 cm -
3.2 Seed Germination of indicating an imbibition gain of 0.03 gm

Cuscutachinensis Lam. (April 2021)

The seed germination experiment was
conducted in April 2021 over a 9-day observation
period. Environmental temperature ranged from
a minimum of 25°C to a maximum of 42°C, and
relative humidity ranged from 34% to 85%. On
Day 1 of the experiment, seed morphometric
parameters were recorded. Fresh seed weight
was measured at 0.10 gm, dry seed weight at
0.08 gm, and soaked seed weight at 0.11 gm,

(approximately 37.5% increase over dry weight).
Seed diameter was recorded as 0.5 mm,
characteristically small and consistent with the
published literature on Cuscuta seed
morphology.

The germination rate of the batch under
study was recorded at 72%, which is considered
high for a holoparasitic species in the absence
of a host cue. The survival rate was noted to be
very high, indicating that once germination was
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initiated, the seedlings demonstrated strong early
viability. This finding is consistent with the
adaptive biology of Cuscuta, which must locate

a host quickly or perish selection pressure that
may drive both high germination rates and robust
early survival under favorable conditions.

Table 2: Seed Germination of Cuscutachinensis Lam. (April 2021)

Day | Temp (°C) |Humidity (%)| Water Fresh Dry Wt. Soaked | Seed Diam.
Min-Max Min-Max Wt. (gm) (gm) Wt. (gm)
1 28-35 37-75 100ml/2times | 0.10 gm 0.08 gm 0.11 gm 0.5 mm
2 28-36 36-78 - - - - -
3 26-37 34-76 - - - - -
4 28-39 35-81 - - - - -
5 29-41 41-78 - - - - -
6 27-40 39-81 - - - - -
7 26-39 36-81 - - - - -
8 25-40 39-85 - - - - -
9 27-42 34-82 - - - - -
Table 2 presents the environmental photosynthetic tissues early in their

parameters recorded across the nine observation
days. While seed weight and diameter were
measured on Day 1 only, the daily environmental
records provide context for the germination
outcomes. The warm temperatures and
moderate-to-high humidity across the study
period were conducive to germination and early
seedling survival.

4. Discussion

The results of the present study provide a
quantitative and observational baseline for the
developmental biology of Cuscutachinensis
Lam. under natural ambient conditions. The
rapid elongation of stems observed in the
seedling development experiment is consistent
with the ecological strategy of Cuscuta species,
which must locate and attach to a suitable host
plant within a short time window following
germination or face desiccation and starvation.
The stem length growth trajectory recorded here
from 1.9 cm on Day 1 to 53.3 cm by Day 14
reflects the high metabolic demand for rapid
growth that characterizes the genus.

The light yellow coloration of the emerging
stems on Day 1 is a diagnostic feature of Cuscuta,
attributable to the absence of chlorophyll. Unlike
autotrophic seedlings, which develop green

development, Cuscuta seedlings rely entirely on
stored seed reserves for energy during this pre-
haustorial phase. The seeds contain a reserve of
non-photosynthetic organic compounds that fuel
the early growth phase until haustorial contact
is established with a host plant. The relatively
small seed size (0.5 mm diameter) and low
absolute weight (0.10 gm fresh; 0.08 gm dry)
observed in the germination experiment further
emphasize the limited energy reserves available
and the necessity for rapid growth and host
location.

The imbibition rate observed a gain of 0.03
gm following soaking corresponds to an
approximate 37.5% increase in mass over dry
weight, which is within the typical range for
small-seeded parasitic plants. The germination
rate of 72% observed in this study compares
favorably with values reported in other studies
of Cuscuta species conducted under comparable
temperature and humidity conditions.
Temperatures in the range of 25-42°C observed
here are consistent with reports indicating that
warm conditions accelerate Cuscuta
germination, although excessively high
temperatures above 45°C may inhibit
germination.
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The high survival rate recorded beyond
germination suggests that, once the primary
developmental threshold is crossed, seedlings are
well adapted to local environmental conditions.
This has implications both for the commercial
cultivation of C. chinensis for medicinal seed
production and for weed management in
agricultural ecosystems where this species poses
a threat to susceptible host crops including
soybean, alfalfa, and sesame.

It should be noted that the absence of color
data beyond Day 1 represents a limitation of the
present study. Future research should document
color changes systematically throughout the
observation period to capture the full
morphological trajectory of seedling
development. Similarly, daily tracking of seed
germination counts and root emergence in the
Table 2 experiment would provide a more
granular picture of germination dynamics.

5. Conclusion

This study documents the seedling
development and seed germination
characteristics of Cuscutachinensis Lam. under
natural ambient temperature and humidity
conditions. Key findings include a rapid and
continuous increase in stem length from 1.9 cm
to 53.3 cm over 14 days, an initial stem color of
light yellow consistent with the holoparasitic
lifestyle of the species, a seed germination rate
of 72%, and a very high post-germination
survival rate. The seed morphometric data fresh
weight 0.10 gm, dry weight 0.08 gm, soaked
weight 0.11 gm, and diameter 0.5 mm provide a
reference baseline for future comparative and
pharmacological studies.

These results contribute meaningfully to
the foundational biology of C. chinensis and may
serve as reference data for cultivation programs
aimed at pharmaceutical seed production, as well
as for applied weed science programs addressing

the management of Cuscuta infestations in
economically important crops. Further studies
incorporating host plant interactions, haustorial
development, and biochemical profiling of
seedlings across multiple environmental regimes
are recommended.
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conditions, signaling progressive solute-induced electrostriction. Relative
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the dominance of solvation effects. The positive Sv values characterising partial
molal volume data indicate polar-polar type intermolecular interactions arising
from overlap of hydration cospheres of the charged terminal groups of L-
Tryptophan. The indole side chain contributes significant hydrophobic character
alongside the polar backbone, creating a unique pattern of thermodynamic
behaviour that distinguishes tryptophan from phenylalanine and tyrosine. The
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1. Introduction

L-Tryptophan is an indispensable essential
amino acid of considerable biochemical
importance. As a precursor to serotonin,
melatonin, and nicotinic acid, and as a residue
present at functionally critical positions in many
enzyme active sites and transmembrane protein
segments, tryptophan occupies a unique place
in structural and functional protein chemistry
(Greenstein & Wibitz, 1961). Its indole side
chain is the largest among the common amino
acids and exhibits an unusual combination of
hydrophobic character (the benzene ring
component) and weak hydrogen-bond donating
capacity (the indole NH group), rendering the
thermodynamic characterization of tryptophan
in aqueous and mixed-aqueous media
particularly instructive.

The physicochemical behaviour of amino
acids in solution is governed by a complex
interplay of electrostatic, hydrophobic, and van
der Waals interactions, each of which is sensitive
to the nature of the solvent medium, temperature,
pressure, and the presence of co-solutes.
Compressibility and volumetric measurements
provide direct access to these interactions.
Ultrasonic velocity and density measurements
together allow the computation of adiabatic
compressibility, which is recognized as a
thermodynamic parameter that senses the
hydration structure at greater distances from the
solute than does the volume (Kharakoz, 1991).
The ultrasonic velocity in a solution is known
to depend not only on composition but also on
the nature and strength of intermolecular
interactions, and departures from linearity in
velocity versus composition plots indicate
specific interaction between solution
components (Pandey et al., 1977).

The choice of urea as a co-solvent is
motivated by its biological relevance as a protein
denaturant and by its interesting behaviour in
aqueous solution. Urea is a hydrophilic structure
breaker that participates actively in the hydrogen

bonding network of water without interacting
with either hydrophilic or hydrophobic groups
of dissolved molecules, yet its presence
significantly modifies the thermodynamic
environment experienced by dissolved amino
acids (Tanaka et al., 1984). The thermodynamic
properties of urea water solutions approximate
those of pure water in many respects, validating
the system as a model for studying amino acid
behaviour in biologically complex environments.

The phosphate buffer system is selected for
its physiological relevance and its ability to
maintain stable pH conditions across the
biologically critical range of pH 6 to 8. The
present study systematically examines how
variations in pH across this range affect the
thermodynamic parameters of L-Tryptophan,
thereby providing information about the
influence of the ionization state of the amino
and carboxyl terminal groups on solvation and
intermolecular interactions. Prior studies from
our group on DL-phenylalanine and L-tyrosine
under identical conditions permit meaningful
comparative analysis of the three aromatic amino
acids, shedding light on the specific contribution
of each side chain to the overall thermodynamic
behaviour.

The main objective of this work is to
calculate density, ultrasonic velocity, adiabatic
compressibility (Ps), specific acoustic
impedance (Z), compressibility lowering (ABs),
relative change in adiabatic compressibility
(ABs/B°), relative association (RA), apparent
molal volume (¢v), and partial molal volume at
infinite dilution (¢v°) for L-Tryptophan in
phosphate buffer at pH 6, 7, and 8 in 0.1 m
aqueous urea solutions, and to interpret these
results in terms of molecular-level solute-solvent
interactions.

2. Materials and Methods
2.1 Reagents and Solution Preparation

L-Tryptophan (>99.0% purity, Sigma-
Aldrich), urea (AR grade, Merck), disodium
hydrogen phosphate, and sodium dihydrogen
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phosphate (both AR grade) were used as
received. Triple-distilled water (specific
conductance < 1.0 X 10v S cm™') was used
throughout. Phosphate buffer solutions at pH 6,
7, and 8 were prepared by appropriate mixing
of equimolar phosphate salt solutions, verified
by calibrated pH meter. The 0.1 m urea-
phosphate buffer was prepared gravimetrically.
Solutions of L-Tryptophan at five molalities
(0.01, 0.03, 0.05, 0.07, and 0.09 mol kg ') were
prepared in the urea-buffer solvent. Due to
limited solubility of L-Tryptophan in water at
lower temperatures, solutions were prepared at
308.15 K and then cooled, ensuring complete
dissolution at all measurement temperatures.
2.2 Experimental Measurements

Densities were determined using a
calibrated 25 mL bicapillary pycnometer (4 X
103 kg m™ precision) in a thermostatically
controlled water bath (£0.01 K). Ultrasonic
velocities were measured at 2 MHz using a
Mittal Enterprises multifrequency interferometer
(accuracy £0.1 m s'). All measurements were
performed at six temperatures from 303.15 to
328.15 K in 5 K increments. Each measurement
was repeated three times, and mean values were
used for calculations.

2.3 Computational Methods

Thermodynamic parameters
calculated using standard equations.

Adiabatic compressibility: Bs = 1/(U?p).

Specific acoustic impedance: Z = Up.

Compressibility lowering: ABs = % — fs.

Relative change: APr = ABs/p°s.

Relative association: RA = (p/po ) (U°/U) ~ (1/3).

Apparent molal volume: ¢v = [1000(po—
p)/(mpop)] + M/p.

Partial molal volume at infinite dilution
was obtained by least-squares fitting: v = @v°
+ SviVm. Regression analyses were performed
using Microsoft Excel and Origin 9.0 software.
3. Results
3.1 Density

Density values for L-Tryptophan solutions

WEre

increase regularly with concentration across all
temperatures and pH conditions. At pH 6 and
303.15 K, density increases from 0.9984 g cm™
at 0.01 mol kg! to 1.0026 g cm™ at 0.09 mol kg!.
At pH 7, the initial density (0.9998 g cm™ at
0.01 mol kg!) is slightly higher than at pH 6,
reflecting the contribution of the phosphate
buffer components. At pH 8, values closely
resemble those at pH 7. For all conditions,
density decreases uniformly with temperature:
atpH 6 and 0.01 mol kg, density decreases from
0.9984 g cm™ at 303.15 K to 0.9870 g cm™ at
328.15 K.

Notably, the density increment per unit
concentration is larger for L-Tryptophan than for
DL-Phenylalanine at corresponding conditions,
consistent with the significantly larger molar
mass (204.23 g mol! vs. 165.19 g mol™!) and
molecular volume of tryptophan. The
concentration dependence of density shows
excellent linearity across the studied range,
confirming the validity of the dilute solution
approximation.

3.2 Ultrasonic Velocity

Ultrasonic velocities for L-Tryptophan
solutions increase both with concentration and
with temperature. At pH 6 and 303.15 K, U
increases from 1517.2 m s at 0.01 mol kg! to
1528.9 m s! at 0.09 mol kg!. At the highest
temperature (328.15 K), the corresponding
values are 1551.8 and 1562.7 m s'. The
ultrasonic velocities at pH 7 and pH 8 fall within
a similar range, differing by less than S m s at
corresponding conditions, indicating that the
buffer composition has a relatively minor
influence on the acoustic properties of the
solution.

3.3 Adiabatic Compressibility

Adiabatic compressibility values for L-
Tryptophan decrease systematically with
concentration at all temperatures and pH
conditions. At pH 6 and 303.15 K, Bs decreases
from 4.3512 X 107 cm? dyne! at 0.01 mol kg!
t0 4.2669 X 10{ w cm? dyne ' at 0.09 mol kg .
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This decrease reflects the increasing structural
organisation of water molecules in the hydration
shells around tryptophan molecules. Values also
decrease with rising temperature, from
approximately 4.35 X 107 at 303.15 K to 4.13
X 107 ¢cm? dyne! at 328.15 K at low
concentration.
3.4 Relative Association and Compressibility
Parameters

Relative association values for L-
Tryptophan consistently exceed unity across all
experimental conditions. At pH 6, RA increases
from 1.0006 at the lowest concentration to
1.0043 at 0.09 mol kg ' at 328.15 K. A distinctive
feature of L-Tryptophan compared to DL-
Phenylalanine is that the RA values generally
increase with temperature as well as
concentration, suggesting that the solvation
character of the solution strengthens as thermal
energy increases, possibly related to the
temperature-dependent conformational
properties of the indole side chain.

Compressibility lowering values (APs)

increase linearly with concentration and are
generally positive across all conditions, with
only occasional small negative values at the
lowest concentration studied, particularly at
higher pH values where the protonation state of
the amino group is altered. The relative change
in adiabatic compressibility (ABs/B° X 103)
increases from near zero at 0.01 mol kg to
values exceeding 20 at 0.09 mol kg{ 'H across
most conditions.
3.5 Partial Molal Volume

Partial molal volumes at infinite dilution
(ev°) for L-Tryptophan are significantly larger
than those of DL-Phenylalanine and L-Tyrosine,
consistent with the larger molecular size. At pH
6, ov° ranges from 144.42 cm® mol™" at 303.15
K to 145.80 cm® mol ! at 328.15 K. At pH 7,
values range from 143.94 to 144.68 ¢cm® mol ™,
and at pH 8 from 145.23 to 145.64 cm® mol.
The positive Sv values (ranging from
approximately 21 to 71 cm® mol=/? kg'/?)
confirm the dominance of polar-polar type
interactions.

Table 1. Ultrasonic Velocities U (m s™) of L-Tryptophan in Phosphate Buffer pH 6 + 0.1 m
Aqueous Urea Solution for Different Concentrations and Temperatures

Molality 303.15K 308.15 K 313.15K 318.15 K 323.15K | 328.15K
(mol kg )
0.01 1517.2 1524.9 1531.0 1536.3 1545.5 1551.8
0.03 1520.4 1529.0 1535.6 1541.0 1548.7 1554.2
0.05 1522.5 1532.2 1537.5 1544.0 1552.2 1556.6
0.07 1526.8 1534.8 1540.9 1549.1 1554.8 1559.1
0.09 1528.9 1536.7 1542.5 1550.4 1556.6 1562.7

Ultrasonic velocity increases monotonically with both concentration and temperature, consistent with
enhanced intermolecular interactions and reduced compressibility at higher amino acid concentrations.
Table 2. Specific Acoustic Impedance Z of L-Tryptophan in Phosphate Buffer pH 8 + 0.1 m Aqueous

Urea Solution for Different Concentrations and Temperatures

Molality 303.15K 308.15 K 313.15K 318.15 K 323.15K |328.15K
(mol kg™)
0.01 1512.95 1519.73 1524.99 1528.72 1531.91 1535.21
0.03 1515.82 1523.80 1529.56 1531.87 1535.89 | 1539.69
0.05 1520.39 1527.38 1532.05 1535.95 1539.08 1542.79
0.07 1524.16 1530.86 1535.83 1540.14 1542.78 1546.78
0.09 1527.29 1534.79 1540.27 1543.78 1547.47 | 1550.73

Specific acoustic impedance values increase linearly with amino acid concentration, directly reflecting the
increase in ultrasonic velocity and confirming progressive strengthening of intermolecular interactions
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Table 3. Partial Molal Volume at Infinite Dilution ¢v° (¢cm® mol™) and Volumetric Slope Sv of L-
Tryptophan in Phosphate Buffer at pH 6, 7, and 8 + 0.1 m Aqueous Urea Solution at Different

Temperatures
Parameter | 303.15K 308.15 K 313.15K | 318.15 K | 323.15K | 328.15 K
pH 6
¢v° (cm® mol™ ') 144.42 144.62 145.22 145.35 145.75 145.80
Sv 70.95 71.30 53.05 53.95 53.45 53.70
pH 7
OV° (cm?* mol %) 143.94 144.10 144.24 144.39 144.56 144.68
Sv 21.25 21.15 21.15 21.20 21.10 21.85
pHS8
ov° (cm® mol ) 145.23 145.07 145.22 145.36 145.84 145.64
Sv 42.55 52.75 53.00 53.15 41.90 53.65

Positive Sv values at all pH levels confirm the dominance of polar—polar type solute-solvent interactions
attributable to the indole side chain of L-Tryptophan. The @v° values are consistently the largest among
the three aromatic amino acids studied

4. Discussion

The thermodynamic behaviour of L-
Tryptophan in phosphate buffer-urea solution
reveals a distinct interplay between the polar
backbone interactions and the partly
hydrophobic, partly amphiphilic character of the
indole side chain. The consistent increase in
density with concentration and decrease with
temperature  follows thermodynamic
expectations for dissolved organic solutes. The
magnitude of the density increment per unit
molality is larger for tryptophan than for
phenylalanine, consistent with tryptophan’s
larger molar mass and volume.

The adiabatic compressibility decrease
with concentration is mechanistically
attributable to electrostriction of water molecules
in the hydration shell around the tryptophan
molecule. The indole group, containing a fused
bicyclic system with an NH hydrogen bond
donor, creates a complex hydration environment.
The benzene ring portion of the indole undergoes
hydrophobic hydration (with ordering of
surrounding water molecules in an iceberg-like
cage), while the pyrrole NH can donate a
hydrogen bond to water. This dual solvation
character results in a hydration shell that is
distinct from both purely hydrophobic and purely

hydrophilic amino acids.

The positive Sv values observed for L-
Tryptophan at all pH values and temperatures
indicate that pair-wise solute-solute interactions
are dominated by the overlap of hydration
cospheres of the charged terminal groups (+NH3
and COO"). When two tryptophan molecules
approach each other, the overlap of their
hydration shells releases electrostricted water to
the bulk solvent, leading to a net volume increase
and thus a positive Sv. This is consistent with
the interpretation that zwitterion-zwitterion
interactions involving the terminal groups are
the primary determinants of the concentration
dependence of 6v for L-Tryptophan, as opposed
to the non-polar side-chain interactions that
dominate for DL-Phenylalanine.

The pH dependence of the thermodynamic
parameters provides information about the
influence of protonation state. At pH 6, the a-
amino group of tryptophan (pKa = 9.4) and the
a-carboxyl group (pKa = 2.4) are both in their
fully charged zwitterionic state. At pH 8, the
situation is similar, as both groups remain in the
fully ionized zwitterionic form. The subtle
differences in thermodynamic parameters across
pH 6 to 8 therefore primarily reflect changes in
the ionic composition of the buffer solution and



Naseem Ahmed

253

its interaction with the amino acid, rather than
changes in the ionization state of tryptophan
itself. The slightly higher adiabatic
compressibility values at pH 7 compared to pH
6 and pH 8 suggest marginally weaker
electrostriction effects at neutral pH, possibly
related to differences in buffer ion-amino acid
interactions.

The effect of urea on the thermodynamic
properties of L-Tryptophan is of particular
interest given tryptophan’s importance in protein
structure. Urea is known to preferentially
accumulate in the vicinity of hydrophobic
protein surfaces, disrupting the hydrophobic
effect that stabilizes protein folding. In the
present study at 0.1 m urea concentration, the
urea effect is relatively minor but systematic.
The presence of urea slightly reduces the
apparent hydration of tryptophan compared to
pure buffer, consistent with urea’s known
structure-breaking properties. This observation
is relevant to understanding the initial stages of
urea-induced protein denaturation at low urea
concentrations.

Comparison of the present results with
literature data on L-Tryptophan in pure water
reveals that the presence of urea in the phosphate
buffer generally reduces the magnitude of the
compressibility lowering compared to pure
water, consistent with the partial disruption of
the water structure by urea. The partial molal
volumes at infinite dilution in the urea-buffer
system are slightly different from those in pure
aqueous solution, reflecting the modified solvent
environment. These differences provide
quantitative information about the
thermodynamic consequences of replacing pure
water with a physiologically realistic mixed
aqueous medium.

5. Conclusion

A comprehensive thermodynamic study of
L-Tryptophan in phosphate buffer (pH 6, 7, and
8) with 0.1 m aqueous urea solution has been
completed across a wide range of concentrations

and temperatures. The key findings are as
follows. Density and ultrasonic velocity increase
regularly with concentration, with density
decreasing and ultrasonic velocity increasing
with temperature. Adiabatic compressibility
decreases with concentration, confirming
progressive electrostriction of hydration water.
Relative association values consistently exceed
unity, demonstrating that solvation effects
dominate the solution thermodynamics. The
positive Sv values uniquely characterize L-
Tryptophan and indicate the dominance of polar-
polar type solute-solute interactions through
hydration cosphere overlap of the charged
zwitterionic terminals. Partial molal volumes at
infinite dilution are significantly larger than
those of the other two aromatic amino acids
studied under comparable conditions, consistent
with the large molecular size of tryptophan. The
pH dependence of thermodynamic parameters
reflects buffer composition effects more than
changes in amino acid protonation state. These
results provide valuable thermodynamic data for
understanding the solvation and interaction
behaviour of tryptophan-containing peptides and
proteins in mixed aqueous media.
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