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The Legend of Singhasan Battisi: An Ancient Text with Mystical Powers
Saurabh Shubham
( Research Scholar,
University of Hyderabad)
Abstract: | Unraveled Singhasan Battisi

Singhasan Battisi is a renowned compilation of an-
cient Indian folktales about the legendary throne of
King Vikramaditya, who was famous for his wis-
dom, valor, and justice. It testifies to the worth of
King Bhoja to ascend this throne through thirty-two
tales told by one of the statuettes adorning the
throne. Institutionally, the tales originated during
the Gupta period-about the 4th to 6th century CE-
and hence portray the moral and ethical values of
ancient Indian society.They are arranged so as to
bring out explicitly certain ideological themes: vir-
tue, justice, wisdom, courage, loyalty. The stories
themselves, besides being gripping narration, read
equally profound lessons on moral rectitude, strate-
gic Variables-thinking, bravery, and undeviating
devotion. The text is not only a moralistic tract but
a social document that provides insights into the
value system underlaying the ancient Indian civili-
zation.Singhasan Battisi is culturally important be-
cause it has impacted Indian art, literature, and per-
forming arts in all its styles. The translation of sto-
ries into various regional languages and the modern
rendition into television serial and theatrical modes
continuously make them emotionally alive and sub-
ject to the contemporary opticality. This adaptation
keeps the intrinsic message of the stories intact but
initiates a sense of affinity to the sensibilities of the
modern viewer.

The overall Singhasan Battisi still remains a
classic in its own right, a rich cultural and moral
heritage of India. Inspirational and educational in
value, the stories themselves are timeless. They rep-
resent and reinforce the timeless virtues of humani-
ty: beauty and truth, prudence and wisdom, justice
and fair play. These stories are not merely enchant-
ing folktales but a rich source of ethics and philoso-

Singhasan Battisi, a very mysterious ancient text,
is covering in enchantment and mystery. It has
been a matter of total fascination for scholars,
researchers, as well as enthusiasts for hundreds
of years-divided. This mysterious manuscript
contains highly useable wisdom, mysteries, and
magical powers embedded in its stanzas, so
much so that it is wealthy in knowledge and spir-
ituality.

Origins of Singhasan Battisi

Singhasan Battisi", or the "Throne of Thirty-Two
Lions:, mentioned to have been actually created
by wisem King Vikramaditya in order to impress
the legendary sage, Baital; narrates stories of
bravery, prudence, and the supernatural that re-
flect the good and bad sides of King
Vikramaditya's journey in pursuit of enlighten-
ment.

Deciphering through Symbolism and Messag-
es of Singhasan Battisi

Hence, Singhasan Battisi or the thirty-two tales
is a rich source of allegorical stories and moral
lessons imparted therein to guide humanity vis-a
-vis leadership, courage, and truth-seeking. Thir-
ty-two parables narrated within the text appear to
signify thirty-two virtues that a true leader must
possess as part of his personality.

The Influence of Singhasan Battisi on Culture
and Literature

Through generations, Singhasan Battisi has left
its mark upon Indian culture and literature, con-
sequently, the work has been subjected to nu-
merous adaptations and renderings in multitude
forms of art. Timeless wisdom and universal
themes attract readers all over the world and
hence find it extremely relevant even today.

phy as well.
Keywords- Singhasan Battisi, Classic, Folktale,| Unlocking the Power of Singhasan Battisi for
humanity. v Modern Readers
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In fact, today, when the sciences dealing with lead-
ership and morality have been reduced to the pe-
rusal of periodicals and half a dozen manuals on
correspondence courses taking up years to com-
plete, the lessons of Singhasan Battisi remain perti-
nent on all accounts. This work invites the reader
to delve deep into that useful book, to discover
yourself and gather inspiration from the timeless
wisdom that was given out to the humanity in the
bygone era.
Reclaiming the Heritage of Singhasan Battisi
The legacy of Singhasan Battisi is that whenever
we think of it, we, at the same time, are reminded
of the immortal power of storytelling, but equally
of strong content left in those ancient texts which
can change our lives. When we research and value
this magical manuscript, its wisdom offered to us
by our ancestors; its message finds its way to en-
lightenment for many future generations.
This text, therefore, concludes that Singhasan Bat-
tisi is at once a record of the resigned acceptance
with which ancient texts managers seem imbued
and also a grim reminder that not all ancient texts
are timeless pearls of wisdom.

s skeoskoske sk sk sk sk skeoskoskeske sk skosk
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Effectiveness of Dietary Intervention Versus
Amla Chawanprash on Anemia Among B.Sc.
Nursing Students in Selected Nursing Colleges
of Indore: A Comparative Study

- Neha Babru & Prof. (Dr.) Blessy Antony

Assoc. Professor, St. Francis College of Nursing, Indore,
Madhya Pradesh. Mob:8871969229

Abstract:

Anemia is one of the most common nutritional deficien-
cies affecting various social and socio-economic status-
es The prevalence of anemia among six groups as per
the National Family Health Survey 5 (2019-21), is 25%
in men (15-49 years) and 57% in women (15-49 years)
31% in adolescent boys (15-19 yrs.), 59 % in adolescent
girls,52% in pregnant women (15-49 years) and 67% in
children (6-59 months). The prevalence of anemia was
52.5% in Madhya Pradesh.The main aim of this study
was to compare the effectiveness of dietary intervention
versus Amla Chawanprash on anemia among adolescent
girls in Nursing colleges of Indore. An experimental
research design was used with a quantitative research
approach to identify the prevalence of anemia among
adolescent girls. The 30 adolescent girls with mild ane-
mia were selected by purposive sampling technique.
The study samples were divided through randomization
into two experimental groups using a lottery method.
Participants of both experimental groups were adminis-
tered with dietary intervention and amala chawanprash
along with routine hostel meals for 20 days respectively
and follow-up was obtained after 15 days of therapy
through venous blood sample. In the protocol of study,
the experimental group of dietary intervention was pro-
vided with 100 gms of raw beetroot salad along with
lemon juice for lunch and 50gms of chikki in the even-
ing. The other experimental group was given 10 gms of
amala chawanprash twice a day after lunch and dinner.
The reliability of instruments that is venous blood sam-
ple was obtained by test retest and finding of karl pear-
son coefficient r = 1.34 shows that the tool is highly re-
liable. The study results revealed the t-value of the ex-
perimental groups were 2.791 and 1.008 that is less than
the tabulated t-value of 2.15, which shows statistically
non significance. But the individual scoring proves the
change in hemoglobin level. However, both the dietary
intervention and amala chawanprash are equally effec-
tive, with a mean difference of 0.4 and 0.3 respectively.
Result of the study revealed that there is change in the

A

L level of hemoglobin in both dietary intervention and the
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amala chawanprash group. The statistical results of the
study also suggest the long-term implementation of the
nutrition therapy for more effective results as the dura-
tion of therapy was restricted to 20 days. Thus, dietary
intervention and amala chawanprash, the natural cost-
effective nutritive administration, can be used among
B.Sc. Nursing students with anemia. Result of the study
revealed that there is change in the level of hemoglobin
in both dietary intervention and amala chawanprash
group.

Key words- Effectiveness, Dietary intervention, Amla
chawanprash, Anemia

Introduction: Anaemia, a manifestation of under-
nutrition and poor dietary intake due to socioeconomical
constraints and lack of awareness is a serious public

health problem among pregnant and adolescents’ women.
In Madhya Pradesh, the initiative of Anaemia Mukt

Bharat (2018), in its intervention intensified increasing
the intake of iron rich food through diet diversity, quanti-
ty, frequency and fortified food with focus on harnessing
locally available resources.'

Community Health Nurse has a major role in identifying
the prevalence of anaemia mainly among the under-five
children’s, adolescents, and middle age women. Most
important is to investigate the intake of flow cost iron
rich diet among the people, by which anaemia can be
prevented in the community. The report of (Millennium
Development Goals, 2020) presents that, anaemia not
only affects the present health status, but also has delete-
rious effects in the future.> As per the data revealed in
UNICEF (2015) health report, in India 55% of women
and 70% of children and adolescents suffer from anae-
mia.’ Based on the various reports, this study is selected
to provide natural nutritive supplement and assess the
effectiveness of dietary intervention containing the natu-
ral iron rich supplements including beetroot, jaggery,
groundnut and vitamin C along with routine hostel meals
in improving the level of Haemoglobin among girls with
Anaemia.

Mary A Swapna et al. (2022), a pre-experimental study
was conducted to assess the effectiveness of beetroot
juice with jaggery on haemoglobin level among the ado-
lescent girls in selected nursing colleges of Bangalore,
Karnataka. The study objectives were to assess the pre-
test and post test score of haemoglobin level among ado-
lescence girls in both experimental and control group.
The research design used was one group pre-test and post
-test experimental and control group. Adolescent girls
with who are studying in global college of nursing stu-
dents. Non probability purposive sampling technique was
used to select the 60 adolescent girls with frank anaemia J

and border line anaemia (30 in experimental group and
30 in control group). Using structured questionnaire,
the information was collected. Tall Quist method was
used for checking haemoglobin. Regarding effective-
ness of beetroot juice with jaggery, the overall mean
score of experimental groups in the pre-test was 11.90
and 14.06 in the post test with enhancement of 2.16 and
it was significant at P<0.001% level and the overall
mean score of control group in the pre-test was 11.73
and 11.55 in the post with mild enhancement of 0.18
and it was non-significant at P<0.001% level. There is
no significant association at 5% level (P>0.05) both in
experimental group and control group. The study con-
cluded that the haemoglobin levels of the adolescent
girls have been improved in experimental group then
the control group after administering the beetroot juice
with jaggery hence the beetroot juice and jaggery is ef-
fective on increasing haemoglobin levels.*

Objectives of the Study:

1. To assess the prevalence of anaemia among B.Sc.
Nursing students in selected nursing colleges of In-
dore.

To find out the degree of anaemia among B.Sc.
Nursing students before and after administration of
dietary intervention and amla chawanprash.

3. To determine the effectiveness of dietary interven-
tion and amla chawanprash on the degree of anae-
mia among B.Sc. Nursing students.

4. To compare the effectiveness between dietary inter-

vention and amla chawanprash on degree of anae-
mia among B.Sc. Nursing students.
Hypothesis:
HI1: There is significant change in degree of anaemia
after administration of dietary intervention and
amla chawanprash at the level of P< 0.05

Methodology:

Research Approach- A quantitative research approach
with two group pre-test and post-test was considered as
an appropriate approach by the investigator.

Research Design- To be precise the research design
selected in this study, is an experimental research de-
sign (two-group pre-test-post-test design). In this de-
sign, subjects were selected by purposive sampling and
intervened by random sampling through lottery method
for both the experimental groups i.e., dietary interven-
tion and amla chawanprash. Both groups are pre-tested,
and randomly allocated group were administered with
the treatment.

Population-B.Sc. Nursing students with anaemia of
| selected nursing colleges of Indore.
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Sample-The sample comprises of 30 B. Sc. Nursing stu-
dents with moderate anaemia.

Sample Size-In this research study the sample of 30 stu-
dents were divided into two experimental groups, out of
which 15 samples were assigned to the dietary interven-
tion therapy and 15 samples were assigned to the amla
chawanprash therapy through lottery method.

Sample technique-Purposive sampling technique was
used to access the anaemic students.

Setting-The researcher selected B.Sc. Nursing students
who were having anaemia, with haemoglobin reference
range from 7gm/dl to 11.9 gm/dl. The total strength of
the college was 226, out of which initially 46 students
were screened for anaemia and 30 samples meeting inclu-
sion criteria were selected from the setting for the study.
Development of research tool:

The tool consists of three sections-

Socio-demographic variable.

Haemoglobin Measurement Rating Scale.

Nutritive Administration Protocol for Dietary Interven-
tion and Amla Chawanprash.

Section A: Socio demographic variable

This section consisted of a questionnaire to collect base-
line data which comprised of 18 items. It consists of so-
cio-demographic variables such as age in years, religion,
weight in kg, height in centimeters, body mass index,
type of family ,monthly income of the family ,education,
dietary pattern, eating habits, intake history of iron rich
fruits, routine hostel meals with Vegetables , menstrual
history, frequency of menstrual cycle ,number of days of
menstrual flow, measure of menstrual stream, use of sani-
tary napkins /day, history of worm infestation, gastroin-
testinal disorders, thalassemia, sickle cell anaemia disor-
der.

Section B: Haemoglobin measurement rating scale
Clinical appraisal for estimating the degree of anaemia
among young females pre and post intervention duration
by using venous haemoglobin blood test method.

Scoring category according to WHO (World Health
Organization, 2011)°

supplements. Nutritive intervention therapy was applied
to both experimental groups, dietary intervention to one
experimental group and amla chawanprash to another ex-
perimental group. This section is comprised of 2 parts-

e Part I-Dietary Intervention

e PartII- Amla Chawanprash

Part I-Dietary Intervention-The dietary intervention
consists the combination of supplements i.e., raw beet-
root salad, lemon juice, groundnut with jaggary-chikki,
and routine hostel meals (Nutritive thali) that was admin-

istered to one experimental group.
Duration of therapy-Once in a day for 20 days.

Table showing the values of nutritive supplements of
dietary intervention contains the combination of four
supplements as mentioned below-

Nutritive | Quantity Nutritive value Time of
supple- consump-
ments tion of die-
tary inter-
vention

Nutritive | One plate (2 | 2 Chapati-160 cal Lunch
thali chapatis, 1 | 1 bowl of rice-206 cal

bowl of rice, 1 | 1 bowl of dal-106 cal

bowl of dal | 1 bowl of sabji-150

and 1 bowl of | cal

sabji)
Raw Beet- [ 1 bowl (100 | Iron-0.8mg Lunch
root Salad gms of beet- | Sodium-78mg

root) Potassium -325 mg

Carbohydrate 10gms

L emo n| Iglass (100 ml | Vitamin C -64% After Lunch
Juice of water with 5 | Potassium -103 mg

ml of lemon | Iron-0.1mg

juice) Carbohydrate -7g
Groundnut | I piece (25gms | Iron -0.6mg Evening
with  Jag- | of groundnut | Potassium -84mg snack at
g e r y|and 25gms of | Sodium-222mg 6pm
(Chikki) jaggery) Calcium-14 mg

Part II- Amla Chawanprash-The amla chawanprash
therapy consists the supplement of amla chawanprash

administered to one experimental group.
Duration of therapy- Administered 2tsp twice after

lunch and dinner for 20 days.

Level of Haemoglobin Category Nutritive sup- | Quan- | Nutritive value | Time of con-
7-9.9 gm% Anaemia (Moderate) plements tity sumption  of
- - dietary inter-
10-11.9 gm% Anaemia (Mild) vention
>12 om™ Normal Haemoglobin Amla cha- | 2 t s p | Protein 150 mg 2tsp after
_-ema £ wanprash (10gm | Carbohydrate | lunch and din-
. e " . . ixt f 7.5

Secthn C: letrltlve administration protocol for die- S;llz u;fld j ag_ ) Iror%l;.l mg net

tary intervention and amla chawanprash gery with fla-

Administration protocol in the study is a guideline of || voured masala

therapeutic nutritive administration of freshly prepared powder)
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Reliability of the tool:

The reliability of the tool was assessed by using Karl
Pearson’s test-retest method for ~ venous blood test and
it was found to be r = 1.3, which indicates tool was high-
ly reliable.

Data collection procedure:-The data collection for the
main study done from 17" August 2023 to 05" Septem-
ber 2023 in St. Francis College of Nursing, Indore. Ethi-
cal consideration was fulfilled by taking written permis-
sion from the administrative authority of the St. Francis
College of Nursing, Indore and by taking informed con-
sent from the participants and their parents. After obtain-
ing the permission from concerned authority the investi-
gators selected B.Sc. Nursing students for data analysis.
Prevalence of anemia was assessed in 46 students with
the history of anemia out of which 30 students with mild
category included in research study. Further the 30 sam-
ples were divided into two experimental groups through
random sampling by lottery method. The selected group
was introduced with nutritive administration therapy for
20 days. The sample comprised of 15 samples for dietary
intervention and 15 samples for amla chawanprash re-
spectively. The therapy was introduced for 20 days of
duration. After 10 days of therapy on 15" September
2023 post-test was done. There were no drop outs from
the study.

Session details:-Introductory session was conducted for
an hour with the students and the purpose and details of
the study were explained to them followed by signature
on the informed consent. Parents concern was also taken.
Students were oriented with details of this session. Stu-
dents were explained about how the intervention works.
Efforts were made to establish the rapport with the stu-
dents.

The screening was done by collecting the socio- demo-
graphic data of the students followed by assessing the
level of haemoglobin level of the students. The time tak-
en for filling the socio-demographic questionnaire was
15 minutes and we had taken students for venous haemo-
globin blood test one day prior before starting the inter-
vention. The students were divided into two groups by
the lottery sampling method. One group was adminis-
tered with dietary intervention (raw beetroot with jag-
gery - lemon juice) and the other group was administered
with amla chawanprash.

The intervention was started on 17" august 2023. The
dietary intervention group was administered with 100
gms of raw beetroot along with lemon juice along with
nutritive thali during the lunch time and at 6 pm they
were given 50gms of chikki. And the other group was

administered with 2 teaspoons of amla chawanprash after §

the lunch and dinner. This therapy was continued for 20
days and was ended on 5" September 2023.
The post-test was taken on 15" September 2023(after 10

days of intervention)
Result:

Section I: Prevalence of anaemia among B.Sc. Nurs-

ing students

In this study the prevalence rate of anaemia among 46

B.Sc. Nursing students by venous haemoglobin blood

test and from those students ,30 samples fulfill the inclu-

sion criteria of the study and majority of samples 30

(100%) came under the mild degree of anaemia i.e., 10-
11.9 gm/dl.

Section II: Degree of anaemia among B.Sc. Nursing

students before and after administration of dietary

intervention and amla chawanprash

Table 1: Percentage distribution of participants according to
degree of anemia among B.Sc. Nursing students before and

after administration of dietary intervention

n=15
Degree | Before administration of | After administra-
of anae- | dietary intervention tion of dietary in-
mia tervention
Frequen- | Percentage | Fr e - [ Percent-
ey () (%) quenc | age (%)
y(®
Normal 0% 8 53.4%
Moder- 0% 0 0%
ate
Mild 15 100% 7 46.6

Table 1 illustrates the degree of anemia. It was found

that before administration of therapy

majority (100%) were under mild category of anemia

and after administration of dietary intervention majority

(53.4%) were improved with the hemoglobin level un-

der the category of normal degree of anaemia.

Table 2: Percentage distribution of participants ac-

cording to degree of anemia among B.Sc. Nursing
students before and after administration of amla

Degree | Before administra- | After administration of
of anae- | tion of amla cha- | amla chawanprash
mia wanprash
Fre-|Per-|Fre- | Percentage (%)
quency | centage | quenc
® (%) y ()
Normal |0 0% 5 33.4%
Moder- | 0 0% 0 0%
ate
Mild 15 100% 10 66.6%
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n=15

Table 2 depicts the percentage of degree of anaemia. Data showed that (66.6%) had maintained mild degree of anae-

mia and (33.4%) improved from mild degree of anemia to normal degree.

Section III -Effectiveness of dietary intervention and amla chawanprash on the degree of anaemia among

B.Sc. Nursing students

Table 3: Mean, SD, t-value and p-value of pre-test and post-test effectiveness score of dietary intervention on
the degree of anaemia n=15

Effectiveness of dietary intervention on the degree of anaemia

Variable Pre-test Post-test Mean | t-Paired | t-table | p- Level of significance
differ- | value value value
ence (calcula
Mean | SD Mean SD ted)
Level of 113 | 0469 | 11.7 0.589 | 0.4 2.791 2.15 0.05 Significant
Hemoglobin

*Significant at level P<0.05
Table 3 indicates the comparison between pre-test mean score (11.3+0.46) and post-test mean score (11.7+0.58)
with mean difference of 0.4, the t =2.79 of 15 subjects which showed statistically significant (p<0.05). Hence, it

showed that dietary intervention is having significant effectiveness on the degree of anaemia.
Table 4 : Mean, SD, t-value and p-value of pre-test and post-test effectiveness score of amla chawanprash on

the degree of anaemia n=15

Effectiveness of amla chawanprash on the degree of anaemia

Variable Pre test Post test Mean t-Paired val- | t-table | p- L_er_?l of]
Difference | ue value val- [significance
Mea | SD Mean SD (calculated) ue
n
Level of 11.2 | 0.325 11.5 0.384 0.3 1.008 2.15 0.05 |NS
Hemoglo-
bin

*Significant at level P<0.05, NS= not significant

Table 4 shows the mean value, standard deviation, and t-value. The data revealed that pre-test mean score
(11.2+0.32) and post-test mean score (11.5+ 0.38) with mean difference of 0.3, the t =1.008 of 15 subjects which
showed statistically not significant (p<0.05). . Although statlstlcally the date is not significant but the mean difference

shows the change in individual score of degree of anaemia
Section IV: To compare the effectiveness between dietary intervention and amla chawanprash on degree of

anaemia among B.Sc. Nursing students.

The study results revealed that the t-value of the dietary intervention groups was 2.791 that is more than the tabulat-
ed t-value 2.15, that proves dietary intervention is effective as compared to amla chawanprash. And, the pre-test
mean score (11.2+0.32) and post-test mean score (11.5+ 0.38) with mean difference of 0.3 of amla chawanprash
therapy shows the difference in individual score.

The study was aimed to assess the effectiveness of dietary intervention and amla chawanprash and it revealed that
dietary intervention is more effective than amla chawanprash. Although statistical data is not proven significant but
in both the therapies change in individual score is observed. Researcher felt that for more effective result the nutri-
tive therapy should be administered for long duration. Thus, this research is proven to be used, especially for low
economic group as it is cost effective and prepared of easily accessible natural supplements.
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Abstract:- The article emphasizes the crucial role of
women's education in India's development, highlighting
both progress and persistent challenges. Despite strides in
enrollment and literacy rates, disparities in access, quality
of education, and socio-cultural barriers hinder wide-
spread educational empowerment. Initiatives like digital
learning and policy reforms are noted, alongside the mul-
tifaceted benefits of educating women—economic, social,
and political. The way forward involves comprehensive
reforms addressing infrastructure, societal norms, safety,
and curriculum, aiming for equitable education to empow-
er women as agents of change for sustainable develop-
ment and inclusive growth in India.

Keya Words: Empowering, Women’s Education, Litera-
cy, Equality.

Introduction: - Education is universally recognized as a
fundamental right and a powerful tool for personal
growth, societal development, and economic prosperity.
In India, the significance of education for women cannot
be overstated, as it directly impacts not only their lives but
also the nation's progress as a whole. Despite significant
strides in recent decades, challenges persist, making it im-
perative to delve into the current state and future prospects
of women's education in India.

Current Scenario of Women’s Education:-In recent
years, India has made considerable progress in improving
access to education for girls and women. Initiatives such
as the Sarva Shiksha Abhiyan (SSA) and the Beti Bachao
Beti Padhao campaign have aimed to increase enrollment
and retention rates among girls in schools. As a result,
there has been a notable increase in the literacy rate
among women, with more girls completing primary and
secondary education than ever before. However, challeng-
es remain, particularly in rural and economically disad-
vantaged areas. Factors such as poverty, cultural norms,
and lack of adequate infrastructure continue to hinder ac-
cess to education for many girls. Dropout rates increase as
girls transition from primary to secondary school, often
due to familial obligations, early marriage, or societal
pressures.

Progress Made:

Increased Enrollment: The enrollment of girls in

¥
primary and secondary education has risen steadily. Ef-

forts like the Right to Education Act have played a cru-
cial role in this.

Closing Gender Gap: The gender gap in literacy rates
has been narrowing. As of recent data, the literacy rate
for women in India is improving, although it still lags
behind that of men.

Government Initiatives: Programs like Beti Bachao
Beti Padhao (Save the Daughter, Educate the Daughter)
aim to promote the education of girls and combat gen-
der discrimination.

Higher Education: More women are pursuing higher
education and entering fields traditionally dominated by
men, such as science, technology, engineering, and
mathematics (STEM).

Challenges Persist:

Access Disparities: Rural areas and certain states still
face challenges in providing equal access to education
for girls due to factors like poverty, societal norms, and
lack of infrastructure.

Dropout Rates: Dropout rates among girls, especially
after primary school, remain a concern. Reasons include
child marriage, household responsibilities, and econom-
ic pressures.

Quality of Education: Disparities exist in the quality of
education imparted to girls, affecting their learning out-
comes and preparedness for higher education and em-
ployment.

Social and Cultural Barriers: Deep-rooted patriarchal
attitudes and cultural norms in some communities con-
tinue to hinder girls' education, perpetuating gender dis-
parities.

Recent Developments:

Digital Initiatives: Increased use of digital technologies
and online learning platforms has helped improve ac-
cess to education, especially during the COVID-19 pan-
demic.

Empowerment Programs: NGOs and community-
based organizations are working actively to empower
girls through education and vocational training, focus-
ing on holistic development.

‘ Policy Reforms: Ongoing efforts to reform educational
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policies to be more inclusive and gender-sensitive, ad-1
dressing issues like menstrual hygiene management and
safe school environments.In conclusion, while there has
been progress in women's education in India, the journey
towards achieving universal access to quality education
for girls is ongoing. It requires continued efforts from
government, civil society, and communities to overcome
existing challenges and ensure that every girl in India has
the opportunity to fulfill her educational potential.
Importance of Women's Education:-The benefits of
educating women extend far beyond individual achieve-
ment. Educated women are more likely to participate in
the workforce, contributing to economic growth and pov-
erty reduction. They tend to have fewer children and pro-
vide better healthcare and education for their families,
thereby breaking the cycle of intergenerational poverty.
Furthermore, educated women are more empowered to
make informed decisions about their lives, including is-
sues related to health, family planning, and civic engage-
ment. They become agents of change within their com-
munities, advocating for gender equality and challenging
harmful practices like child marriage and gender-based
violence. Women's education in India holds immense im-
portance for several reasons, influencing not only indi-
vidual lives but also societal progress and national devel-
opment:

Empowerment and Gender Equality: Education em-
powers women by equipping them with knowledge,
skills, and confidence to make informed decisions about
their lives. It helps challenge traditional gender roles and
promotes gender equality in all spheres of society.
Economic Development: Educated women contribute
significantly to the economy. They are more likely to par-
ticipate in the workforce, earn higher incomes, and invest
in their families' well-being, thereby contributing to pov-
erty reduction and economic growth.

Health and Well-being: Educated women tend to have
better access to healthcare information and services, lead-
ing to improved maternal and child health outcomes.
They are also more likely to adopt healthier behaviors
and practices.

Social Development: Educated women are more likely
to participate in community and civic activities, which
enhances social cohesion and community development.
They play pivotal roles in advocating for social justice
and addressing issues like child marriage, gender-based
violence, and discrimination.

Education of Future Generations: Educated mothers
are more likely to prioritize their children's education,
breaking the cycle of intergenerational poverty and illiter-

 children's learning and development.

Political Participation: Education enhances women's
ability to engage in political processes, advocate for
their rights, and participate in decision-making at local,
regional, and national levels. This strengthens democra-
cy and promotes inclusive governance.

Cultural Change: Education challenges harmful cultur-
al practices and stereotypes that perpetuate gender ine-
quality. It fosters critical thinking and encourages atti-
tudes of tolerance, respect, and acceptance of diversity.
Global Competitiveness: In an increasingly intercon-
nected world, educated women contribute to a nation's
competitiveness by driving innovation, entrepreneurship,
and technological advancement across various sectors.
Investing in women's education in India is not just a
matter of individual opportunity but a strategic impera-
tive for sustainable development and social progress. It
is essential to continue efforts to ensure equal access to
quality education for all girls and women, enabling them
to fulfill their potential and contribute effectively to In-
dia's socio-economic transformation.

Challenges and the Way Forward:-Women's educa-
tion in India faces several challenges, which need to be
addressed comprehensively to ensure equitable access
and quality education for all girls and women. Here are
some of the key challenges and potential ways forward:
Challenges:

Access Disparities:

Rural-Urban Divide: Rural areas often lack adequate
educational infrastructure, making it difficult for girls to
access schools.

Social Norms: Deep-rooted cultural beliefs sometimes
discourage families from sending girls to school, espe-
cially beyond primary levels.

Child Marriage: Early marriage remains a barrier to
girls' education, as it often leads to dropout from
schools.

Quality of Education:

Infrastructure and Resources: Many schools, particu-
larly in rural areas, lack basic amenities like proper sani-
tation facilities, libraries, and qualified teachers.
Curriculum Relevance: The curriculum may not al-
ways be gender-sensitive or inclusive, failing to address
issues relevant to girls' lives.

Socio-Economic Factors:

Poverty: Economic constraints force families to priori-
tize boys' education over girls', perpetuating gender dis-
parities.

Child Labor: Girls from marginalized communities are
often engaged in household chores or informal labor,

acy. They provide better support and guidance to their

] which hinders their access to education.
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Safety and Security:

Unsafe School Environments: Concerns about safety
on the way to school and within school premises discour-
age parents from sending their daughters to school.
Gender-Based Violence: Instances of harassment and
violence against girls, both on the way to school and
within school, pose significant barriers to their education.
Lack of Support Systems:

Limited Vocational Training: Opportunities for skill
development and vocational training for girls are often
limited, impacting their employability.

Parental Support: Lack of parental involvement and
support in girls' education can affect their motivation and
persistence in schooling.

Way Forward:

Policy Reforms:-Strengthen and enforce policies aimed
at promoting girls' education, such as the Right to Educa-
tion Act, with a focus on inclusive and equitable quality
education.

Infrastructure Improvement:-Invest in upgrading
school infrastructure in rural and underserved areas, en-
suring facilities like clean water, sanitation, libraries, and
safe transportation.

Community Engagement:-Conduct awareness cam-
paigns to change societal attitudes towards girls' educa-
tion, involving community leaders, parents, and local
stakeholders.

Financial Incentives:

Provide financial incentives or scholarships targeted at
girls from marginalized communities to offset economic
barriers to education.

Safety Measures:

Implement strict measures to ensure the safety and secu-
rity of girls in schools, including safe transportation op-
tions and zero-tolerance policies against gender-based
violence.

Curriculum Reform:

Review and update school curricula to include gender-
sensitive content and life skills education that empowers
girls and prepares them for their future roles.
Empowerment Programs:

Support programs that empower girls through mentoring,
leadership training, and access to information and com-
munication technologies (ICTs).

Monitoring and Evaluation:

Regularly monitor and evaluate the progress of girls' ed-
ucation initiatives, ensuring accountability and identify-
ing areas needing further intervention.

By addressing these challenges through concerted efforts
from government, civil society, communities, and inter-
national organizations, India can work towards ensuring

T that every girl has the opportunity to receive a quality

education and achieve her full potential. Investing in
girls' education not only benefits individual girls but al-
so contributes to broader societal development and eco-
nomic growth.

Conclusion:

The journey towards gender equality and inclusive de-
velopment in India hinges significantly on the education
of its women. By investing in women's education, India
not only secures a brighter future for millions of girls
but also strengthens its economy and social fabric. As
the nation progresses, ensuring equal access to quality
education for all remains a moral imperative and a stra-
tegic priority.

In essence, empowering women through education is not
just a matter of rights but a pathway to a more prosper-
ous and equitable society. As India continues its pursuit
of sustainable development goals, the empowerment of
women through education must remain at the forefront

of national policies and priorities.
sk sk sk sk sk s ke sk sk sk ks skok
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ABSTRACT
Breast engorgement occurs in 72% to 85% of post-natal

mothers. Six out of ten mothers suffer from it leading to
decreased milk production (Chaudhary et al., 2019)

! Simple lifestyle modifications in diet and breastfeeding
routine relieves engorgement to some extent and enhances
breastfeeding experience. Present study was conducted to
determine breast pain and volume of breast milk pre and
post intervention among postnatal mothers and to perceive
association of breast massage technique with selected de-
mographic variables along with its effectiveness. 30 post-
natal mothers were selected by pre- test and post -test de-
sign through non probability purposive sampling method.
Breast massage Checklist and Wong - Baker pain rating
scale along with measuring cup for breast milk volume
were used. Breast massage was done thrice a day for 3
days and breast milk volume and pain score was noted.
The pre- test and post-test comparison for pain was signif-
icant (t=1; p<0.05). The pre-test comparison for breast
milk volume with post-test was significant (t=8.408;
p<20.05). No significant association found between post-
test level of breast engorgement with demographic varia-
bles. Thus, Breast massage technique was -effective
(t=7.942; p<0.05) i.e., thereby concluding that breast
massage in routine was effective in lessening engorge-
ment.

Keywords- Breast massage, pain, breast milk volume,
postnatal mothers, breast engorgement

Background of the study

Postnatal mothers sometimes face breastfeeding prob-
lems such as breast engorgement and nipple pain due
to excessive milk production, outflow obstruction or
poor removal of milk by the baby which sometimes
lead to early weaning if not corrected (Princy Thomas
et al , 2017).’Breast engorgement problem was common
in early days and also after weeks of breast feeding.
This frequent problem can happen to lactating mother
who don’t or can’t breast feed as well as those who do.
It is usually caused by an imbalance between milk sup-
ply and infant demand, if engorgement left untreated
it can lead to potentially serious issues including pain-
ful blebs, plugged milk ducts or mastitis®.

Need of the study-Breast engorgement occurs in 72%
to 85% of post-natal mothers. Six out of ten mothers
suffer from it leading to decreased milk production
(Chaudhary et al., 2019)'. The incidence rate of breast
engorgement all over the world is 1:8000 and in India
its 1:6500 (Ahmed Abdallah N.M et.al.,2018)*.In India
within an hour of birth  96% of newborns are breast
fed of that urban population is 29% and rural popula-
tion is 21 % (Resmy et al., 2014)°. In India 4.9% of
postnatal women face breast engorgement, flat or in-
verted nipple or mastitis (Iyengar, 2012)°. A descriptive
study was conducted to identify the concerns of breast-
feeding mothers during the first 20 weeks postpartum.
The study concluded that proportion of mothers ex-
pressing concerns decreased over time, but some con-
cerns such as breast engorgement & nipple tenderness
persisted over the 20 weeks. Engorgement is a well-
known but poorly researched aspect. (Lowdermilk
2007) .

The researchers observed the mother’s concern about
breast engorgement and less milk production during
clinical posting. Simple lifestyle modifications in diet
and breastfeeding routine relieves engorgement to some
extent and enhances breastfeeding experience. There-
fore the researchers were interested in study to evaluate
the effectiveness of breast massage on reduction of
breast engorgement among mothers admitted in select-
ed hospitals of Indore district.

Literature Review

Nisha Yadav et.al. 2022 conducted a quasi-
experiment posttest-only control group research de-
sign was used and the setting of the study was ante-
natal OPD and postnatal ward at a teaching institu-
tion. A sample of 60 primigravidae in the age group

of 18-35 years with gestational age = 36 weeks were
selected by consecutive sampling technique. The ex-
perimental group received two lactation counseling
sessions of 30 min each 1 week apart (in person/
video call), whereas control group received routine
care. Breastfeeding practices, breast engorgement,
and newborn feeding behavior were assessed on the
3" postnatal day using
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breastfeeding practices checklist, breast engorgement
scale, and newborn feeding behavior assessment tool, re-
spectively. There was significant improvement in breast-
feeding practices (t = 7.18, P = 0.00), breast engorgement
(t =241, P =0.01), and newborn feeding behavior (t =
5.24, P = 0.00) in the experimental group, which proves
that the prenatal lactation counseling was effective in im-
proving breastfeeding practices, newborn feeding behav-
ior, and reducing breast engorgement.®

Problem Statement: A quasi experimental study to de-
termine effectiveness of breast massage technique on
pain and breast milk volume among postnatal mothers
with breast engorgement in selected hospitals of In-
dore M.P

Objectives:

1. To determine the breast engorgement pre and post
breast massage technique

To determine the pain pre and post intervention related
to breast engorgement among postnatal mothers.

To assess the volume of breast milk pre and post inter-
vention among postnatal mothers.

To observe the practice concerning to breast massage
technique among postnatal mothers with breast en-
gorgement.

To find out the association of breast massage tech-
nique with selected socio demographic variables.

To find out the effectiveness of breast massage tech-
nique in relation to breast engorgement among postna-
tal mothers.

Hypotheses: All hypotheses are tested at the level of
p<0.05 significance

HO1- There is no significant effect of breast massage
on pain after breast massage among postnatal mothers
HO2- There is no significant effect of breast massage
on volume after breast massage among postnatal
mothers.

HO3- There is no significant association of breast
massage technique with selected socio demographic
variables.

HI1- There is significant effect of breast massage on
breast engorgement level after breast massage among
postnatal mothers.

.H2- There is significant effect of breast massage on
pain after breast massage among postnatal mothers.
H3- There is significant effect of breast massage on
volume after breast massage among postnatal mothers.
H4- There is significant association of breast massage
technique with selected socio demographic variables.
HS5- There is significant difference between mean pre
and post intervention of breast massage related to
breast engorgement among postnatal mothers.

2.

3.

10.

11.

12

13.

14.

15.

a

Research Methodology

Research Approach- Quantitative research approach
Research Design- Quasi experimental one group pre-
test and post -test design

Variables:Dependent variable:

1.Breast engorgement

2.Pain score

3.Volume of breast milk

Independent variable:Breast massage

Setting- Post-natal wards of selected hospitals of In-
dore.

Study Population- Mothers who had undergone Nor-
mal Vaginal Delivery and Lower Segment

Cesarean Section.

Sampling Technique- Non Probability sampling was
used.

Sample Size- 30 Postnatal Mothers

Sample Selection Criteria

Inclusion Criteria:

ePostnatal mothers who were present at the time of
data collection.

ePostnatal mothers who had normal vaginal and LSCS
delivery mode in selected hospitals of Indore.
ePostnatal mothers with breast engorgement who had
minimum 4 days of selected hospital stay.

ePostnatal mothers who were willing to do breast mas-
sage 2-3 times a day for minimum 3 days.

Exclusion Criteria:

eThose not willing to participate.

eHigh — risk New-born.

eThose with other breast issues

Development and Description of theTool:

Section A: Socio-Demographic Variables- Mother’s
Age, Educational Status, occupation, Gravida, Post-
partum Day, Mode of delivery, Feeding starting
time after delivery, Breast feeding Duration and
Feeding Frequency.

Section B: Six - Point Engorgement Scale -The
scale was devised by Hill and Humenick (Pamela. D.
Hill and Sharron .S. Humenick) in 1994. This is a
standardized range utilized to evaluate the severity of
breast engorgement. The scoring has been mentioned
as below:-

S.NO [ SCORES | INTERPRETATION
l. 1 Normal

2 2 and 3 Mild Engorgement

3. 4 and 5 Moderate Engorgement
4 6 Severe Engorgement
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'y
Section C : Wong Baker Pain Rating Scale- The pain

rating scale helps to locate the level of pain the partici-
pants is having .The pain scale 0 (no pain) to 10 (worst

pain).

S. No Scores Interpretation
1. 0 No Pain

2. 1-3 Mild Pain

3. 4-6 Moderate Pain

4. 7-10 Severe Pain

Section D: Breast Milk Volume: - Assessed with the

help of Measuring Cup

SectionE: BreastMassage Checklist- It is the modified
checklist which involves techniques for breast massage
for relieving out symptoms of breast engorgement as well
as to increase the volume of breast milk among postnatal
mothers.

S. No | Scores [ Interpretation
1. 1-4 Poor Practice
P 5-8 Moderate

3. 9-12 Good Practice

Data Collection Procedure:

The steps for data collection on respective day is as
follows: -

Day 1 Introduction, consent.

Researchers introduced themselves and explained the ob-
jectives. Written consent was taken prior to data collec-
tion. Demographic data, pain scale, and standardized
measuring cup to assess the Breast milk volume and pain
prior to the procedure done. Breast massage procedure
was then demonstrated.Return demonstration was as-
sessed. The procedure was then done for three times in a
day and after each massage, breast milk expression
amount and pain score was noted.

Day2 -4

Breast massage was done for three times in a day and af-
ter the massage, breast milk expression amount and pain
scorewas noted by both researcher and the mother.
TheData compilation and analysis was done after data

collection.

Ethical Considerations

The permission was attained to carry out the research
study from research committee of the col-
lege.Permission was acquired from the selected hospi-
tals of Indore.Informed consent was obtained from the
mother.Anonymity was consequently maintained.
Reliability- Pre testing and tool reliability were carried
out among 6 Postnatal mothers with breast engorgement
at St. Francis Hospital and Research Centre, Indore. The
reliability for breast massage technique checklist was
found to be .768 by test-retest method.The reliability
coefficient for Wong Baker Pain Rating scale was
found as 0.69 which was indicated to be reliable.
Validity: The research study was approved by the ethi-
cal committee and tools were validated by experienced
personnels from the nursing profession.

Pilot and Main Study Data Collection- The pilot and
Main study was carried for a period of 2 months.The
purpose of the study was explained to the subjects. Con-
fidentiality was assured to all the respondents. 6 Sam-
ples for pilot study and 30 samples for main study were
selected by using non-probability purposive sampling
technique. An informed consent was obtained. Data re-
lated to demographic variables was collected by the In-
terview method. Pre and Post intervention pain and vol-
ume was assessed using tools. After the Pre interven-
tion, Breast massage was taught to the mothers through
demonstration. The practice of Breast massage was ob-
served using a checklist. Volume of Breast milk and
pain during Breast massage were assessed after the in-
tervention using standardized measuring cup and Wong
Baker pain rating scale. Based on the information, data
analysis was done using descriptive and inferential sta-
tistics.

Findings and Discussion

Section I: Socio-demographic variables

Findings revealed that majority of postnatal mothers
(53%) were in age group of 20- 24 years. Out of 30
postnatal mothers, majority of them were primary
school educated (53.3%) with 96.6 % of selected Post-
natal mothers with breast engorgement were housewife.
Most of them were Primi Mothers (90%) with 2™ Post-
partum Day (96.6%). Majority of them had normal vag-
inal mode delivery (63.3%) in comparison with the cae-
sarean section. The Breast-Feeding duration as assessed
by researchers among postnatal mothers through inter-
view were 15 minutes after delivery (60%) and 60%
postnatal mothers stated that the gap for breast feeding
the baby is frequently more than an hour.

A

y Section II: Assessment of Pre and posttest breast

Peer Reviewed Refereed Journal

Multidisciplinary and Indexing E-Journal



https://en.wikipedia.org/wiki/Impact_factor

s tor Re,
Fl TN
& b I

Shodh Utkarsh

oNleI 3cdY Shodh Utkarsh Online Available at https:// www.shodhutkarsh.com ISSN-2993-4648

]

ad - 02 3id- 06 3I%cI- Slol - 2024 Impact factor— 3
engorgement level score among postnatal mothers ‘T30 postnatal mothers, 19 (63.3%) of them were normal,
_ 7 (23.3%) showed mild level of breast Engorgement
N=30 o
and 13.3% showed moderate breast engorgement.
Breast Engorge- | F r e - | Percent- | Mean | SD Mean post test score among postnatal mothers was 7.5
with standard deviation of 7.08. It shows the data of
ment level quency | age Score
breast engorgement among postnatal mothers after
breast massage was highly effective.
Section 3- Distribution of comparison of mean score
Normal 0 0 of pre-test and post-test breast engorgement level
Mild Engorgement | 21 70 Test Mean SD Mean Paired t-test val-
Differ- ue
Moderate Engorge- | 9 30 16.25 | 245 ence
ment
Pre-Test 16.25 | 24.5 1.86
Severe  Engorge- | 0 0 8.75 P value- .033
ment Post-Test 7.5 7.08 S at p<.05

Table no 2 Assessment of Pre-test breast engorgement
level score among postnatal mothers.

The table 2 represent frequency, percentage, mean score
and standard distribution of pre-test breast engorgement
level among postnatal mothers. With regards to the level
of breast engorgement in pretest out of 30 postnatal moth-
ers, none of them were normal, 21 (70%) showed mild
level of breast Engorgement and 30% showed moderate
breast engorgement. The mean score was 16.25 with
standard deviation of 24.5. It shows that the breast mas-
sage is essential to reduce the level of breast engorge-
ment.

Post-test score of breast engorgement level among
postnatal mothers N=30

Breast Engorge- | F r ¢ - | Percent- | Mean | SD
ment level quency | age Score

Normal 19 63.3%

Mild  Engorge- | 7 23.3%

ment

Moderate En- | 4 13.3% 7.5 7.08
gorgement

Severe Engorge- | 0 0%

ment

Table 3Assessment of Post-test breast engorgement
level score among postnatal mothers.

Table no 3 shows post test level of breast engorgement
among postnatal mothers after giving breast massage
which were classified into Normal, Mild Engorgement,
Moderate Engorgement, Severe Engorgement. With re-
gards to the level of breast engorgement in pretest out of

among postnatal mothers with breast engorgement
p> 0.05, Not Significant, p< 0.05 Significant, p<
0.001 Highly significant

Table- 4 Showing comparison of mean pre and post-
test breast engorgement -The data presented in table
above shows thatin pre- test breast engorgement level
mean was 16.25 with standard deviation of 24.5,
among postnatal mothers. Whereas in the post test they
were having mean 7.5 with standard deviation of 7.08,
so difference is 8.75. The paired “t” test value is 1.86
with p value of .33 which is found to be significant at
p<0.05 level.

Thus hypothesis H is accepted.-The above findings
are supported by the pre-experimental study conducted
by Princy Thomas et.al. 2017 in postnatal ward of Ha-
keem Abdul Hameed Centenary Hospital, Jamia
Hamdard, New Delhi. The findings revealed that there
was significant difference between pre-test score and
post-test score from day 1- 3 which was found to be
statistically significant as evident for numerical pain
rating scale ‘t” value 19.7 at 0.05 level of significance. *
Section 4Distribution of Pain pre and post breast mas-
sage related to breast engorgement among postnatal
mothers using Wong Baker rating scale  N=30

Pre-test pain assessment prior breast massage
Pain rating | Frequen- | Percent-| M e a n | SD
scale cy age Score
No pain 0 0
Mild Pain 19 63.3

75 8.01
Moderate | 11 36.6 ) 5
pain
Severe pain 0 0
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Table no 5 Assessment of Pre-test pain level score prior to breast massage among postnatal mothers.

The table 5 represent frequency, percentage, mean score and standard distribution of pre-test pain level among post-
natal mothers which is classified into no pain, mild pain, moderate pain and severe pain. With regards to the level of
pain in pretest out of 30 postnatal mothers, none of them mentioned about severe pain, 11 (36.6%) showed moderate
level of pain and 63.3% showed mild breast engorgement. The mean score was 7.5 with standard deviation of 8.015.

It shows the figure of pain among postnatal mothers grading from mild to moderate, so breast massage is essential to
reduce the level of pain. N=30

Posttest pain assessment prior breast massage
Pain rating scale Frequency Percentage Mean Score SD
No pain 15 50%
Mild Pain 10 33.3%

7.5 5.590
Moderate pain 5 16.6%
Severe pain 0 0%

Table no 6 Assessment of Posttest pain level score prior to breast massage among postnatal mothers.

The table 6 represent frequency, percentage, mean score and standard distribution of posttest pain level among post-
natal mothers which is classified into no pain, mild pain, moderate pain and severe pain. With regards to the level of
pain in pretest out of 30 postnatal mothers, none of them mentioned about severe pain, 5 (16.6%) showed moderate
level of pain and 10 (33.3%) showed mild breast engorgement and 15 (50%) showed no pain. The mean score was
7.5 with standard deviation of 5.590. It shows the figure of pain among postnatal mothers grading from normal to
moderate post breast massage.

Section S:-Distribution of Pre and Post volume comparison of breast milk related to breast massage technique
among postnatal mothers with breast engorgement N=30

Volume Comparison Mean SD T test p
Pretest 12.60 4.955 § 408 0.0001
Post test 24.60 6.04 S

p> 0.05, Not Significant, p< 0.05 Significant, p< 0.001 Highly significant

Table no 7 Volume level score before and after breast massage among postnatal mothers

A measuring cup was used to measure the breast milk in millilitres. The researcher demonstrated the procedure on
second day after delivery and then analysed the mothers procedure steps with the help of checklist. The Average
Milk production was found to be increased on 2™, 3, 4™ day of the post breast massage procedure, respectively at a
particular time. The pretest mean was 12.60 with standard deviation of 4.955.

The posttest mean was 24.60 with standard deviation of 6.04. The t test was applied and was found to be 8.408. It
was found to be significant at p<20.05.

Thus hypothesis H, is accepted

The above finding was supported by the findings of Arslanoglu S et.al. 2013 in his quantitative study in which
breast milk volume before breast massage was 7.33 ml and the volume of breast milk in the post test was 15.56 ml,
the results of this study indicate that breast massage is effective in increasing the volume of breast milk. ’

Section 6:-Association of posttest of postnatal mothers with selected demographic variablethe chi square was
used to find out the association of posttest level of breast engorgement among postnatal mothers with their selected
demographic variables. The study findings showed that there was no significant association of posttest level of
breast engorgement among postnatal mothers with their selected demographic variables like age, educational status,
occupation, postnatal day, gravida, feeding started, duration of feeding, feeding frequency. Hence the hypothesis

H, was rejected at P<20.05
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The above findings can be supported by quasi experimental study done by Cherian Shilpa 2019 among sixty
postnatal mothers whose babies were admitted to the NICU were selected using non-probability purposive sam-
pling technique. The result of the study showed that the “t” value was 2.01. Association of demographic varia-
bles with the volume of expressed breast milk showed no significant association at 0.05 level of significance. '’
Section 7:Effectiveness of breast massage technique in relation to breast engorgement among postnatal moth-
ers. N=30

EffectivenessComparison Mean SD T test p

Pretest 3.76 1.453 Jom 0.0001
' S

Post test 7.53 2.156

p> 0.05, Not Significant, p< 0.05 Significant, p< 0.001 Highly significant
Table- 8Effectiveness of breast massage technique among postnatal mothers-Breast massage includes rubbing,

stroking and kneading each breast followed by massaging breast with finger pads, in a circular motion around the
whole breast in a clockwise manner. To ensure the correct method practiced by the mother, the first expression after
the teaching is evaluated by the researcher with the help of a checklist.

The pretest mean was 3.76 with standard deviation of 1.453. The posttest mean was 7.53 with standard deviation of
2.156. The t test was applied and was found to be 7.942. It was found to be significant at p<<0.05.

Thus hypothesis H;is accepted The above findings were supported byquasi-experimental study conducted by Pri-
yanka Sonsale et.al. 2014 to evaluate the effectiveness of olive oil massage on prevention of breast engorgement
among 40 postnatal mother’s admitted in selected hospital of Maharashtra by non-randomized sampling technique.
After pre-test, intervention was given as olive oil massage for 5 min up to 3 consecutive days. Then finally the post-
test assessment was done. Paired ‘t’ test was used for data analysis. The study concluded that the olive oil massage is

effective to prevent breast engorgement. '’
Conclusion-The current study was done to assess the effectiveness of breast massage on lessening of breast engorge-

ment among mothers. The consequences of the study concluded that breast massage was effective on lessening of
breast engorgement among mothers. Breast massage is easy to exercise,not painful and can augment comfort to
mother in the puerperium period, henceforth it could effortlessly be implemented as a routine intervention. There-
fore, the investigators concluded that further importance should be given to assessment on reduction of level of
breast engorgement by using standard breast engorgement scale following the intervention of breast massage. It can
be given as non-pharmacological measures to reduce breast engorgement. Acknowledgement: We would like to ex-
press our sincerest gratitude to our Director for being the backbone of our institute. We are thankful to PC Sethi and
St. Francis Hospital for granting us permission to conduct our research study. We owe our sincere gratitude to our
samples for their cooperation in successful completion of our research.
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Abstract:

According to 2011 census, India's population was 121
crores. The population of the country which used to be
second place in the world, but if seen today, the popula-
tion of India has come to the first place. Today the popu-
lation of India has crossed approximately 140 crores. It is
a big problem for any advanced nation. In such a situa-
tion, the rapidly increasing population is a big challenge
for India. In such a situation, a solution to the problem of
increasing population will have to be found as soon as
possible. So that India can become a developing country.
Key words: Cultural landscape, population growth, so-
cial development, economic development.

Introduction:

We know that when the population of any country
crossed its limit then a shortage starts appearing in every
resource of that country, which is not good for any nation.
Due to which the economic growth of that country seems
to be declining. In such a situation, the population of any
country reaches an explosive level. If we talk about a
country like India, the population rate is increasing at a
much higher rate than the pace of development in the
country. The pace at which urbanization is increasing is
not increasing as per our expectations. Due to which re-
gional imbalance along with resources is also increasing
rapidly. The agricultural land of the city has been de-
stroyed and converted into a city, due to which a change
is visible in the city. There is a lot of attractions in the
city, where is more facility than the village, which attracts
the rural people, due to which the village is changes in to
town and town changes in to city.(1)

General introduction of the study area:

Uttar Pradesh is a huge state of India in terms of popula-
tion. There are 75 districts in Uttar Pradesh, in which Mo-
radabad is one such district which is known for its brass
works. It is also known as Brass City. Moradabad district
is divided into 4 tehsils like; Moradabad, Kanth, Tha-
kurdwara and Bilari and 8 blocks. There are total 3 blocks
in kanth tehsil like; Kanth Chhajlet, Dilari and Tha-
kurdwara. Kanth is a city located in Moradabad district.
Geographically, Kanth is located at 29.07°N latitude and
78.63°E longitude. Tehsil Kanth is a big tehsil of Mora-
dabad district which covers maximum rural area. This

tehsil is situated in the north direction of Moradabad !

district. Its situated on the Moradabad haridwar high-
way, and is well connected to UP. Roadways bus ser-
vice as well as rail routes. It has Dhampur in the east,
Amroha in the west, Chandpur in the north and Mora-
dabad in the south. There are 201 villages under this
tehsil. (1, 6)

Population growth in Kanth tehsil:

Population growth in kanth tehsil is less as compared to
other block. There are many reasons for this. While
some are caste based, some are religious. The people
here do more farming work and there is also a lack of
literacy in the villages. More and more people live in
villages and do farming. People here use Hindi, English
and Urdu languages more. Kanth tehsil has a total area
of 395 km? which includes 393.46 km? rural area and
1.91 km? urban area. The population of Kanth tehsil is
3,04,082, out of which the urban population is 54,117
while the rural population is 2,49,965. The population
density of Kanth tehsil is 769 inhabitants per square
kilometer. (6)

The difference between population and development
cannot be denied. In the present environment, differ-
ences are being seen in the level of development. This
difference is also due to many reasons, but scholars are
of the opinion that the level of population also changes
according to the change in the level of education and
culture. Students who have high level of education also
have high level of cultural development. As a result, as
the level of development is higher there, the population
or human development index is also higher.

Population scientists believe that changes in the charac-
teristics of a population with socio-economic develop-
ment are especially visible in population growth. Simi-
larly, due to change in population growth, both birth
rate and death rate are higher in socio-economic coun-
tries, which is a symbol of backwardness (highlighted
this line because it is meaningless). On the other hand,
in countries with high socio-economic development,
population growth also reduces due to low birth rate
and death rate. Above analysis under this general rule,
it becomes clear that the same trend of population
growth is found in all the countries of the world, but
there is a difference in their conditions. It is also true
| that even if we consider the total population of the three

Peer Reviewed Refereed Journal

]( 44 )[ Multidisciplinary and Indexing E-Journal



https://en.wikipedia.org/wiki/Impact_factor

oNleI 3cdY Shodh Utkarsh Online Available at https:// www.shodhutkarsh.com ISSN-2993-4648 |I

3icb- 06

31%cT- Sfof - 2024

Impact factor-3

continents of North America, South America and Austral-
ia, it is less than the population of India and the irony
along with this is that our population is increasing by 1
crore 70 lakh people every year.(2)

Factors affecting population distribution and density:

The local distribution of population of Tehsil Kanth is not
uniform. There is a lot of regional variation in it. All
those factors which affect the density and distribution of
population can be divided into two categories.

(A) Physical factors:

These play an important role in influencing the density
and distribution of population. Physical factors include
the structure or shape of the land, climate, soil etc. Alt-
hough there has been a lot of progress in science and
technology, the influence of physical factors still remain.
Landform: The most important part of the landform is its
slope and its height. The density and distribution of popu-
lation largely depends on these two qualities. At some
places the plains are densely populated areas and at some
places the flow of water and ground water levels play an
important role in population distribution. It affects the
pattern of population distribution.

Climate: Kanth has a hot climate for most of the year.
Average temperatures in summer range from 25° C to 46°
C, with May and June being the hottest months. The mon-
soon lasts from July—September, causing an average rain-
fall of 967 mm. In winter lasts from November to Febru-
ary-March. The cold waves coming from the Himalayan
region make winters very cold in whole Moradabad. The
climate of a place affects the spatial distribution and
spread of population. The distribution of population in
these regions is uneven and the density is low. The cli-
mate here has more heat in the summer season, more cold
in the winter season and more rainfall in the rainy season.
Overall, there is summer season here. There is rainy sea-
son from June to September, winter season from October
to February and summer season from February to June.
Here, summer, winter and rainfall keep changing within 5
and 4 months. However, mostly the weather remains
summer because the rainy season starts from around 20th
June. In May, June and July the sun's rays fall directly on
the earth due to which there is more heat. The climate
here is monsoon. It receives rainfall with monsoon winds
in the summer season. The annual average of rainfall is
around 50-100 cm. Along with this, the climate remains
dry and humid. (3)

Description of rainfall: The rainy season here is consid-
ered to be from June. It is said that rains start here from
15th June. Sometimes it is seen that the rains in July.
Sometimes the situation even reaches the point of drought
as it never rains due to which agriculture dries up and

water in rivers and ponds starts drying up. Fish, animals
etc. starts dying and crops get spoiled. The lives of the
general public are also greatly affected.

Heavy Rainfall: The maximum rainfall here is 180 cm.
Compared to 2001, 2011 saw less rainfall. Rainfall rang-
es from 58 to 83 cm. Sometimes it does not rain, only
empty splashes remain. Indian agriculture can be de-
scribed as a gamble of monsoon. Earlier all people de-
pended on seasonal rains. If it rained, the crops would
grow well and if there was a famine, the crops would get
spoiled. Sometimes even grains to eat were not availa-
ble. In those days, grains were looted in the markets.
Soil: How can soil affect the population? This may be a
natural question, but no one can deny the fact that even
today 75 percent of India's population lives in villages. It
influences the density level distribution of population to
a great extent in the present scenario. With the current
industrialization and industry dominant society, rural
people earn their living from farming only. Fertile soil is
required for farming. And for this reason, the northern
plains of India, the coastal plains and the delta areas of
all the rivers present a dense population distribution due
to the abundance of fertile and soft soil. On the other
hand, in areas like the vast desert areas of Rajasthan,
Rann of Kutch in Gujarat and Tarai parts of Uttarak-
hand. The density and distribution of population in any
area is influenced by more than one physical and geo-
graphical factors. The old people have said that man is
made of clay and returns to the dust. Minerals like iron,
copper, aluminum, bronze, kerosene oil, gold and silver
come from soil. Even the surface of the sea is made of
soil and so are the bottom of the mountains. It is true
that the world is made of clay. The foundation of every-
thing is laid in the soil. Whatever is produced in the soil
gets mixed in the soil.(4)

(B) Social factors:

Economic factors, like socio-economic factors also have
interrelationship between the change in cultural scenario
and population growth, but there may not be complete
uniformity regarding the relative importance of these
two factors. In some places, physical factors are more
effective, (5) while in some places social and economic
factors play a more important role. Various socio-
economic factors which bring about variations in the set-
tlement of population are as follows.

Social Aspect: We know that the group in which we
live is called society. Every society has its own customs
and traditions which every person has to follow from the
social point of view. Human is such a creature of this
society who has to do the right work for his society with
love and harmony amongst caste and religious groups
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which is considered the best aspect of society. It is also

said in Muslim society that man is made of clay and even
after going to the grave, he joins the clay. The same thing
happens in Christianity that after death, the person is bur-
ied in the soil and, in Hindu society, when the person who
dies is burnt he also turns into ashes and mixed into the
soil.

(C) Socio-cultural and political factors:Big Industries,
Big Malls, increasing markets and Industrial complex pre-
sents a beautiful example. It shows how a combination of
social, cultural, historical and political factors have led to
the rapid growth of population and density of this com-
plex. The presented research paper aims to analyze the
geographical location of Kanth Tehsil. Its purpose is to
show population, social work, cultural activities and liter-
acy. The relationship between cultural landscape change
and population growth in tehsil kanth has been shown in
the presented research paper.

Literacy: It is necessary to be literate and literacy is an
important means of becoming powerful. The more literate
the population is, the more people can participate in the
knowledge-based economy. In addition, literacy increases
health awareness among people and increases participa-
tion of community members in cultural and economic
welfare activities. Talking about the present time, two-
thirds of our population is now literate, yet the literacy
rate is struggling to keep up with India's population
growth rate as our population growth rate still remains
quite high.(5)

Conclusion: In conclusion, it has been found that all the
approaches of population geography study are not com-
petitive with each other but are complementary. A sys-
tematic approach involving traditional analysis techniques
is helpful in clarifying the regional pattern of various
characteristics of the population. Population migration
and growth rate can be divided into different categories.
Migration can be divided into permanent or temporary
categories. On the basis of the place from where migration
occurs and the place to which migration occurs. The mi-
grant population is classified into village to village, rural
to city and city to rural areas. Through the presented re-
search paper, the relationship between change in the cur-
rent cultural scenario and population growth has been pre-

sented.
kit
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Assessment of Enteric Bacterial Contamination in Potable Water Samples: Methods and Implica-
tions for Public Health.
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Abstract

This study investigates the presence of enteric bacterial
contamination in potable water samples to evaluate public
health risks and the efficacy of current water treatment
processes. We employed a range of microbiological tech-
niques, including membrane filtration, multiple-tube fer-
mentation, and molecular methods such as PCR, to detect
and quantify key pathogens including Escherichia coli,
Salmonella spp., and Shigella spp. The results indicate
varying levels of contamination, with several samples ex-
ceeding safety standards set by the World Health Organi-
zation. Our findings underscore the critical need for im-
proved water treatment and monitoring protocols to en-
sure the safety of drinking water and protect public
health.

Keyword: - Enteric bacteria, potable water, microbial
contamination, Escherichia coli.

Introduction

Access to safe and clean drinking water is fundamental to
public health, yet microbial contamination of potable wa-
ter remains a significant concern globally. Enteric bacte-
ria, which originate from the intestines of humans and
animals, are among the primary contaminants that pose
serious health risks when present in drinking water. Com-
mon pathogens such as Escherichia coli, Salmonella spp.,
and Shigella spp. can lead to severe gastrointestinal ill-
nesses and other health complications, particularly in vul-
nerable populations such as children, the elderly, and im-
munocompromised individuals.

This study aims to assess the prevalence and levels of en-
teric bacterial contamination in potable water samples
from various sources. By utilizing a combination of tradi-
tional microbiological methods and advanced molecular
techniques, we aim to provide a comprehensive evalua-
tion of water quality and identify potential gaps in current
water treatment and monitoring systems. Understanding
the extent of bacterial contamination in drinking water is
crucial for developing effective intervention strategies
and ensuring public health safety.

Despite advancements in water treatment technologies,

A

A
outbreaks of waterborne diseases continue to occur,
highlighting the need for ongoing surveillance and im-
provement in water management practices. This research
seeks to contribute to the body of knowledge necessary
for enhancing water quality standards and safeguarding
public health. By systematically examining the presence
of enteric bacteria in potable water, this study under-
scores the importance of rigorous water quality monitor-
ing and the implementation of robust treatment proto-
cols.

Experiment

Objectives

The primary objective of this experiment was to assess
the prevalence and levels of enteric bacterial contamina-
tion in potable water samples using both traditional mi-
crobiological methods and advanced molecular tech-
niques. Specific objectives included:

Detecting and quantifying coliform bacteria and
Escherichia coli.

Identifying the presence of specific enteric patho-
gens, including Salmonella spp. and Shigella spp.
Comparing contamination levels against World
Health Organization (WHO) guidelines.

Evaluating the effectiveness of various water treat-
ment processes.

Methods

Sample Collection

Potable water samples were collected from various
sources including municipal supplies, wells, and bottled
water from different geographic locations. A total of 100
samples were collected over a six-month period. Each
sample was collected in sterile containers and transport-
ed to the laboratory under chilled conditions to preserve
microbial integrity.

Microbiological Analysis

Membrane Filtration

The membrane filtration technique was employed to con-
centrate bacteria from water samples. Each sample was
filtered through a 0.45 pm membrane filter, which was

then placed on selective and differential agar plates (e.g.,
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MacConkey agar for coliforms). The plates were incubat-|

ed at 37°C for 24-48 hours, and colonies were counted to
determine bacterial concentration in colony-forming
units (CFU) per 100 mL of water.

The membrane filtration technique revealed the presence
of coliform bacteria and Escherichia coli in a significant
number of water samples. The following table summariz-
es the findings:

Table:-
Average | Average ||
Coliform | E.coli |Coliform | E.coli
Sample Concen- | Concen-
Presence | Presence . .
Source (%) (%) tration tration
(CFU/100 [ (CFU/100
mL) mL)
hﬁﬁg;‘ﬁﬂil 50% 30% 40 20
Wells 60% 35% 45 25
%(V’;ttleef 10% 5% 5 2
gvveerfglt 45% 25% 35 15

Multiple-Tube Fermentation (MTF)

The MTF method was used to detect and estimate the
density of coliforms and Escherichia coli. Water samples
were inoculated into a series of lactose broth tubes and
incubated at 37°C for 48 hours. Positive tubes, indicated
by gas production, were further inoculated into Brilliant
Green Bile Broth for coliform confirmation and EC broth
for E. coli confirmation. Results were interpreted using
the Most Probable Number (MPN) method.

The MTF method provided consistent results with mem-
brane filtration. The following table outlines the detec-
tion rates and estimated concentrations:

Molecular Analysis

Polymerase Chain Reaction (PCR)

PCR analysis provided specific identification of enteric
pathogens. The uidA gene for Escherichia coli was de-
tected in 30% of the samples, aligning closely with mi-
crobiological findings. Salmonella spp., identified by the
presence of the invA gene, were detected in 10% of the
samples, predominantly from surface water sources. Shi-
gella spp., identified through the ipaH gene, were detect-
ed in 5% of the samples, with no significant concentra-
tion differences observed between different water
sources.

PCR assays confirmed the presence of specific enteric
pathogens in the water samples. The table below shows
the detection rates for Escherichia coli, Salmonella spp.,
and Shigella spp.:

Table:- 3
<o Salmonella | Shigella spp.
Sample E. coli (uidA . .
Souche gene)((% ) spp- (invA (ipaH gene)
gene) (%) (%)
Municipal 35% 15% 10%
Supplies
Wells 40% 20% 5%
Bottled Water 5% 0% 0%
Overzlé jver' 30% 10% 5%

Comparison with WHO Guidelines

The WHO guidelines for drinking water quality state
that no coliforms should be detectable in a 100 mL sam-
ple of potable water. According to our findings, 45% of
the samples exceeded this guideline, indicating a signifi-
cant public health concern. Particularly, E. coli presence
in 25% of the samples poses a direct risk of waterborne
diseases.

Table:- 2 The comparison with WHO guidelines indicates signifi-
< cant non-compliance, as summarized below:
verage Average E. Table:- 4
. Coliform .
Coliform . coli Con-
Sample Presence E. coli Pres-| Concentra- centration S les E dine WHO
Source ence (% tion amples Lxceeding
(%) ( 0) (MPN/100 (MPN/IOO Sample Source Guidelines (%)
mL)
mL) "
. Municipal Supplies 50%
Municipal | 550, 35% 45 25 -
Supplies Wells 60%
o 0
3 ge;liy 6% 40% >0 30 Bottled Water 10%
ottled Wa- 0 o
ter 10% 3% ! 3 Overall Average 45%
OVerzg A s0% 30% 40 20 Statistical Analysis

Statistical analysis revealed significant correlations
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between contamination levels and sample sources, as
well as seasonal variations:

eHigher contamination levels were observed in municipal
supplies and wells compared to bottled water (p < 0.05).
eSeasonal variations showed increased contamination
during the rainy season.

Quality Control Results

Quality control measures confirmed the reliability of the
data. Positive and negative controls performed as ex-
pected, and duplicate analyses showed consistent results,
validating the accuracy of the findings.

These findings highlight the critical need for enhanced
water treatment processes and rigorous monitoring to
prevent enteric bacterial contamination. The results un-
derscore the importance of addressing potential sources
of contamination, such as agricultural runoff and inade-
quate municipal water treatment, to ensure the safety of

potable water and protect public health.
Procedures

Sample Collection:

«Collect samples following aseptic techniques to avoid
contamination.

eRecord the source, date, and time of collection for each
sample.

Membrane Filtration:

«Set up the vacuum filtration unit and sterilize all compo-
nents before use.

eFilter 100 mL of each water sample, then place the
membrane filter on a MacConkey agar plate.

eIncubate the plates and count colonies to calculate
CFU/100 mL.

Multiple-Tube Fermentation:

elnoculate lactose broth tubes with sample aliquots and
incubate.

oTransfer gas-positive tubes to confirmation media and
incubate.

«Use statistical tables to determine MPN values based on

gas production.

4

A

PCR Analysis:

eExtract DNA from filtered samples.

«Set up PCR reactions with specific primers for each tar-
get gene.

eRun the PCR cycles and analyze the products using gel

electrophoresis.
Discussion

Interpretation of Results

The findings of this study reveal a concerning level of
enteric bacterial contamination in potable water samples
collected from various sources. Both traditional microbi-
ological methods and advanced molecular techniques
consistently detected coliform bacteria, Escherichia coli,
and specific enteric pathogens such as Salmonella spp.
and Shigella spp. The prevalence of these bacteria indi-
cates potential health risks associated with consuming
contaminated water, especially for vulnerable popula-
tions.

Implications for Public Health

The presence of enteric bacteria in drinking water poses
significant public health concerns, as these pathogens
can cause gastrointestinal illnesses and other health com-
plications, particularly in individuals with weakened im-
mune systems. The high contamination levels observed
in municipal supplies and wells suggest deficiencies in
water treatment processes or vulnerabilities in the water
distribution system. Addressing these issues is essential
to prevent waterborne disease outbreaks and protect pub-
lic health.

Comparison with WHO Guidelines

The comparison of contamination levels against WHO
guidelines highlights substantial non-compliance, with a
significant percentage of samples exceeding permissible
limits for coliforms and Escherichia coli. These findings
underscore the urgency of implementing stricter water
quality standards and improving water treatment infra-

structure to ensure the provision of safe drinking water

Jto the population.
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I 3.Cheng W, Weng J-K. Role of Abiotic Environmental Factors in Shaping
the Collective Dynamics of the Rhizosphere Microbiome. Trends Plant

The observed seasonal variations in contamination levels | Sci: 2019:24(10):893-901. , , »

4 Fierer N. Embracing the unknown: disentangling the complexities of the

suggest that environmental factors, such as rainfall and | soil microbiome. Nat Rev Microbiol. 2017;15(10):579-90.

k R . . 5.Meola M, Lazzaro A, Zeyer J. Bacterial composition and survival on

agricultural activities, may influence the quality of water | Sahara dust particles transported to the European Alps. Front Microbiol.

Hich taminati 1 Is duri th . 2015;6:1454.
sources. 1gher contamination Ievels during € ramy | ¢ Hartmann M, Lee S, Hallam SJ, Mohn WW. Bacterial, archaeal and

Seasonal Variations and Source Correlations

eukaryal community structures throughout soil horizons of harvested and
naturally disturbed forest stands. Environ Microbiol. 2009;11(12):3045—
contaminants into water supplies. Furthermore, correla- | 62-

. . . 7.Lennon JT, Jones SE. Microbial seed banks: the ecological and evolu-
tions between contamination levels and sample sources | tionary implications of dormancy. Nat Rev Microbiol. 2011;9(2):119-30.

. . . 8.Aanderud ZT, Jones SE, Fierer N, Lennon JT. Resuscitation of the rare
emphasize the need for targeted interventions, such as biosphere contributes to pulses of ecosystem activity. Front Microbiol.

season indicate the potential for runoff and infiltration of

. . . . . 2015;6:24.

implementing better agricultural practices and enhancing | o'~ ' JK. Gonzalez-Quifiones V, Murphy DV, Hinz C, Shaw JA,

municipal water treatment processes. Gleeson DB. Low pore connectivity increases bacterial diversity in soil.
L. . . Appl Environ Microbiol. 2010;76(12):3936-42.

Limitations and Future Directions 10.Ofiteru ID, Lunn M, Curtis TP, Wells GF, Criddle CS, Francis CA, et

. L al. Combined niche and neutral effects in a microbial wastewater treat-
This study has several limitations that should be ad- | ment community. Proc Natl Acad Sci U S A. 2010;107(35):15345-50.
11.Zhang Y, Yao Y, Shi J, Gao W, Wang M, Huang H, et al. Bioremedia-
tion of heavy metal pollution utilizing composting: A review. Environ
Pollut. 2017;231(Pt 2):448-58.

12.Zhai Y, Wright J, Blackall LL. Different community compositions of
variations adequately. Additionally, the study focused ammonia oxidizers in response to wastewater input in river sediments.
. . . . . . . Appl Environ Microbiol. 2016;82(12):3519-26.

primarily on bacterial contamination and did not consider | 13.Shade A, Handelsman J. Beyond the Venn diagram: the hunt for a core
. . microbiome. Environ Microbiol. 2012;14(1):4-12.

other potential waterborne pathogens or chemical con- 14.Hug LA, Baker BJ, Anantharaman K, Brown CT, Probst AJ, Castelle

. . . . CJ, et al. A new view of the tree of life. Nat Microbiol. 2016;1(5):16048.
taminants. Future studies could explore the interactions 15.Delgado-Baquerizo M, Maestre FT, Reich PB, Jeffries TC, Gaitan JJ,

between microbial and chemical contaminants in potable Encinar D, et al. Microbial diversity drives multifunctionality in terrestrial
ecosystems. Nat Commun. 2016;7:10541.

water and evaluate the efficacy of alternative water treat- | 16.Fierer N, Leff JW, Adams BJ, Nielsen UN, Bates ST, Lauber CL, et al.

. Cross-biome metagenomic analyses of soil microbial communities and

ment technologies. their functional attributes. Proc Natl Acad Sci U S A. 2012;109(52):21390
. 5.

Conclusion 17.Letten AD, Ke PJ, Fukami T. Linking modern coexistence theory and

contemporary niche theory. Ecol Monogr. 2017;87(2):161-77.

18.Goslee SC, Urban DL. The ecodist package for dissimilarity-based

the prevalence and implications of enteric bacterial con- | analysis of ecological data. J Stat Softw. 2007;22(7):1-19. ‘

o . . 19.Anderson MJ, Willis TJ. Canonical analysis of principal coordinates: a

tamination in potable water. The findings underscore the | useful method of constrained ordination for ecology. Ecology. 2003;84

) . L (2):511-25.

importance of robust water quality monitoring and man- 20.Wang J, Shen J, Wu Y, Tu C, Soininen J, Stegen JC, et al. Phylogenet-

. . . ic beta diversity in bacterial assemblages across ecosystems: deterministic
agement practices to safeguard public health. Addressing versus stochastic processes. ISME J. 2013;7(7):1310-21.

dressed in future research. The sample size and duration

of sampling may not capture long-term trends or seasonal

In conclusion, this study provides valuable insights into

the challenges posed by microbial contamination requires
collaborative efforts between policymakers, water utili-
ties, and public health agencies to ensure the provision of
safe and reliable drinking water to communities world-

wide.
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