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Abstract:

Water is a scarce resource. Often focus is on access and seldom on its safety. Leadership
skills by people at multiple levels are required to ensure sustained access to safe drinking
water. A group of medical students from All India Institute of Medical Sciences at
Bhubaneswar used some of these skills to bring about a change in behaviour of few families
with respect to household water treatment and safe storage practices. They were able to
demonstrate skill transfer while making filters in an attempt to ensure self-reliance.
Important lessons were learnt that could be useful for scaling up use of safe water practices
in future. This public health exercise is about their journey in utilising collaborative
leadership in being the change we wish to see in the world.
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Introduction

Access to safe-drinking water is crucial
for promoting health and well-being,
sustaining livelihoods, and creating
resilient communities. Water is a scarce
resource, its quality always under
constant pressure by presence of
infectious agents, toxic chemicals, and
radiological hazards, a consequence of
uncontrolled human activity. Poorest are
usually the hardest hit, primarily due to
inadequate access and inability to recover
from its impact.

Sanitation and Hygiene are dependent on
availability of adequate quantities of
water. Hence, interventions dealing with
all these are often referred to as WASH
(Water,  Sanitation, &  Hygiene)
Interventions. In low-middle income
countries (LMIC), 58% of all cases of
diarrhea could be attributed to inadequate
drinking water (34%), sanitation (19%),
and hygiene (20%).[1] In 2012, burden
due to diarrhea in South-East Asia
(attributable  to inadequate  water)
amounted to 0.2 million deaths and 10.7
million disability adjusted life years
(DALYs5).[2] Worldwide in 2015, India
reported highest number of deaths in
children younger than 5 years. Diarrhea
accounted for 21.3% of deaths in
children between 1 month and 59 months
of age during the same period.[3]

A number of cost-effective options for
household water treatment and safe
storage are available.[4] Filtering and
safe storage of water from unimproved
and improved source in particular, could
reduce 45% and 38% of diarrhea
morbidity  respectively.[5S] However,
most of these interventions are still not
being accessed by people. Leadership at
different levels is required to improve
access to safe drinking water. Leadership
is multidimensional and includes systems
thinking; political leadership;
collaborative leadership; building and
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leading interdisciplinary teams;
leadership & communications; leading
change; emotional intelligence; and
organizational learning.[6] Public health
professionals at all levels need to master
these skills to bring about a strategic
change in resource constraint settings.
Earlier research has shown that huge
leadership gaps exist in India particularly
Political leadership, leading change,
communications, and systems thinking.
[7] World bank has been doing
phenomenal work in helping India
manage its complex water resources.
[8.9]

In this Public Health Exercise, we share
our experiences about leadership exhibited
by a group of Medical Students from All
India Institute of Medical Sciences-
Bhubaneswar (AlIIMS-BBSR), in
improving access to safe drinking water to
small group of families in a remote village
in eastern India as part of their
community-based experiential learning
activity.

Needs Assessment

Department of Community and Family
Medicine at AIIMS BBSR has adopted
Tangi block in Khurda District, as one of
their field practice areas and supports out-
patient services in Primary Health Centre
(PHC) in Bhusandapur Sector, in addition
to one at Community Health Centre,
Tangi. Bhusandapur sector has 58 villages
with 57,000 plus inhabitants. MBBS
Students are frequently taken to these
villages to make them understand the
disease dynamics and challenges in patient
care and usefulness of public health
interventions in promoting health, as part
of their community based clinical learning.

During one such visit, a transect walk was
organized for a group of students, to allow
interaction with villagers and learn about
different health-related issues prevalent in
those areas. Students could identify
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problems like overcrowding, malnutrition,
sanitation issues, geriatric health issues,
poor solid waste management, indoor air
pollution, respiratory illnesses, diarrhea
due to unsafe drinking water, etc. that
required interventions at multiple levels.
(Picture 1)

This was followed by group discussions,
key informant interviews, village leader
meetings to identify felt needs and areas
that needed priority health actions. Most
respondents felt that frequent outbreaks of
acute diarrheal diseases and jaundice often
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affected large number of children and
elderly and these needed some
interventions. Bhusandapur was one of the
most overcrowded sectors with unsanitary
conditions in many villages. Groundwater
(Dug well/ Spring well/ Tube well) was
the primary source of drinking water, and
since most were open wells, they were
frequently contaminated and unsafe for
consumption. People used open ponds for
bathing and recreational purposes and
practiced  open-air  defecation  that
increased risk of water pollution.

Picture 1: Health issues identified by medical students during transect walk in rural
areas of Bhusandapur sector, Tangi block, Odisha

So, we decided to take-up water
management issue and along with a team
of members of faculty (Department of
Community and Family Medicine), a
group of students visited one of the
villages in Bhusandapur, i.e. Tentuliapara
village in Tangi block during their
second clinical posting in 2015. The
reason we chose this village was because
of  familiarity —with  the  socio-

demographic profile of the inhabitants
during earlier public health surveys [10],
the anticipation of better co-operation for
educational activity, and observance of
poor quality of well water in the village
during the site visit. This place was
overcrowded and like most others,
depended primarily on well water for
meeting its drinking
requirements.(Picture 2) Residents here
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and in nearby villages had witnessed a
number of infectious disease outbreak
due to unsafe water and overcrowded
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settings and some of these have been
reported previously.[10,11]

Picture 2: Women drawing water from an open unsanitary well in a rural village of
Odisha.

The preliminary survey suggested that
most people used this well water (Picture
2) for their daily consumption without
any pre-treatment. The water was turbid,
open to the air and often received bird
droppings from overhanging branches of
nearby trees. Very few families boiled
water particularly before feeding their
children or cooking food for other adult
members in the family. Boiling though
effective [12] wasn’t a viable option to
many, as they had to purchase firewood.
We also visited the block development
officer of the area, who in principle
agreed to help clean up the well using
ear-marked funds. But we anticipated
procedural delay at that time due to local
elections. The plight of the villagers
compelled us to do something and try to
improve their living in the best possible
way until long term solutions were
sought.

Intervention

With this background in mind, we decided
to develop an intervention and empower
people to take steps to at least carry out
some pretreatment prior to  water
consumption and render it safe. Our
preliminary discussions with
environmental experts in Odisha led us to
nearby CSIR-IMMT (Institute of Material
and Mineral Technology) [13], who we
found had championed in  rural
technologies. They introduced us to a low-
cost terafil red clay filters that were
available commercially for domestic use
for Rs 500-700, particularly suitable for
turbid and high iron containing drinking
water.[14-16] High-quality plastic
specially designed for the filter was used.
There was also some profit margin for the
vendor. The filter appeared to do well with
respect to various physical, chemical,
biological parameters as demonstrated to
us in their Laboratory.

International Journal of Health Systems and Implementation Research-2019, Vol. 3(1) 68



Panda AK et al

Then we returned back to the village on a
pre-appointed day to a common
gathering place for spreading awareness
about health hazards of unsafe drinking
water, methods for household water
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treatment, the importance of hand
hygiene, and safe water storage to
safeguard  health  against  various
pathogens that could cause enteric
infections. (Picture 3).

Picture 3: Behaviour change communication exercise by MBBS students with regards
to water safety in a rural area of Bhusandapur sector, Tangi Block, Odisha

After the session, we held meetings with
both women and men to explore various
treatment practices they were willing to
adopt to ensure water safety. We realized
that some of them were willing to invest
in terafil water filters, but not at the price
available in the market. So, the students
(authoring this paper) decided to make
their own low-cost filters by fitting the
terafil discs (available separately from
producer) to food grade plastics (Picture
4), tested its biological efficacy in Dept
of Microbiology at AIIMS BBSR, and

brought down its cost to Rs 220. The
primary way of cost-cutting was by use
of cheaper food grade plastics, and nil
profit margin. However, the presence of
coliforms would also depend on retention
of integrity of terafil discs during the
assembly. To be safe, we had decided to
stress only on the turbidity and iron
content part of water and stress on hand
hygiene and boiling as additional
measures during water consumption in
addition to filtration to safeguard against
pathogens.
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Picture 4: Student made Terafil filter originally conceptualized by IMMT,
Bhubaneswar being introduced to women from Tentuliapara village, Bhusandapur,
Tangi Block, Odisha

Once the filter was ready, we contacted families and they all expressed their
the villagers and identified a woman interest in purchasing these filters at low
leader (Picture 5) who motivated five cost (NoProfit-No loss).

Picture 5: Identification of women leader and five motivated families to use Terafil red
clay domestic filter

At this stage, knowing well that after the presence of villagers. This would serve
conclusion of community posting multiple purposes, it would help in our
students wouldn’t be able to continuously safe water advocacy, build up interest and
support this activity, we decided to carry demand for using filters, help identify
out a skill transfer session hoping that skilled persons who could undertake the
some interested villagers might take up task. We were finally able to identify a
the responsibility of making their own carpenter from the village who could
filters. So, we decided to make these easily follow our instructions to make
filters in the these filters as seen in Picture 6.
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Picture 6: Team supervising process of a village carpenter making his own Terafil red
clay filter using food grade plastic in Tentuliapara village, Bhusandapur, Tangi,

Odisha
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We left the village after handing over the
filters (Picture 5), hoping people would
slowly accept these filters. We later
followed up after a month. The families
who initially purchased the filters
continued wusing them. They were
satisfied with its performance. However,
we were unable to sustain motivation
among identified persons (Women leader
and carpenter) to make their own filters
due to their other competing economic
interests and other reasons mentioned
below.

As a central institute, our role was
restricted to evidence generation and
advocacy. We couldn’t intervene policy
level decisions immediately, as it
required long term efforts. Our ongoing
teaching programme compelled us to
move forward and turn our attention to
other areas in the department. We
couldn’t witness a complete
transformation as hoped earlier but we
did gather some interesting lessons, that
such an effort was doable and use of safe
water filters could be scaled up with
better stakeholder support and planned
involvement of all concerned. This
required separate activity in a sustained
manner.

Lessons learnt

Though the exercise was successful in
many ways, still there was a difference in
the way people perceived and processed
the information given to them during this
activity. There were many who still
believed that natural untreated water was
better as compared to one that had external
chemicals added to it. Most elderly men
were very rigid in accepting new
information and felt that boiling destroyed
the taste of the water. Most male members
(decision makers) however relied heavily
on governments to take initiative to
provide safe water. Rather than taking
health in their own hands and proactively
doing something within their resources,
they spend more time blaming the
governments for inaction.

But there were few households, that had
experienced  negative  impact  like
hospitalization/death in their families due
to diarrhea, who were more receptive. So
were the elderly and young female
members of the village, who were keen to
understand and implement various water
treatment options. It appeared that
education didn’t make much of a
difference, as much as proof of harm. This
means changing the health belief model by
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using better communication strategy, and
frequent sessions could possibly influence
health related behaviours, particularly
among the decision makers in the family.

We also learnt interesting leadership
lessons through this exercise. We
exhibited systems thinking by using
qualitative methods to identify problems,
finding the most cost-effective solutions
that were acceptable, and successfully
implementing it. We  demonstrated
collaborative leadership by accessing
cheap rural technology at IMMT. We
successfully engaged with community
members following recommended steps of
behavior change communication [17], and
led change through community
participation. By designing cheaper filters
and attempting skill transfer, our students
demonstrated emotional intelligence.

Department faculty due to their own
resource constraints (time, manpower,
curriculum focus), couldn’t pursue this
effort beyond five families, at that stage of
inception and Institute development
(AIIMS had just begun in 2012 with
minimal health workforce). We weren’t
able to further engage with the block
development officer for offering long term
solutions of cleaning up those wells and
converting them into sanitary ones. In
hindsight, we could have possibly
collaborated and linked up these villages
with relevant Civil Society organizations
in Odisha [18] for further support and
social transformations.

Future

We do realize that the question of
enhancing the effectiveness of current
sanitation drive (Swachh Bharat Mission)
[19] to enhance last mile delivery in rural
areas, engaging all stakeholders to develop
pragmatic solutions and lead the change
we wish to see is a matter of ongoing
debate.[20] It is time, we accelerate steps
to increase access to safely managed
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drinking water in households by creating
models that are replicable.

Our experience in this village provides
useful insights and affirms the need of
further research to effectively engage local
partners, exploit available social security
schemes, carry out policy advocacy, and
exhibit strategic transformational
leadership [21] in bringing about a change
we wish to see. This could be seen as a
beginning and not an end in itself. We
wish all of us are able to take small steps
in our respective field practice areas and
“Be the change we wish to see” as said by
the father of the nation Mahatma Gandbhi.
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