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Foreword

Sulabh has been working for the promotion of Environmental Sanitation in the
country for the last four decades. We are committed to the fulfilment of the dream
of Mahatma Gandhi to build a society free from the evils of untouchability and
social discrimination. Abolishing the dehumanizing system of manual scavenging of
night soil from the community is the basic precondition and primary step towards
that end. Sulabh developed the two-pit pour flush toilets — an affordable, user-
friendly model of human excreta disposal — which ensure hundred percent safety
against environmental pollution and does not require manual handling. Today,
there are more than a million household Sulabh Souchalayas in the country and
more than 6000 public toilet complexes based on Sulabh technologies. All together
more than 10 million people in the country are using Sulabh Souchalayas.

It is in this context that | express my deepest gratitude and sincere thanks to WHO,
India for entrusting this important study on “Disease Burden Due to Inadequate
Water & Sanitation Facilities in India” to Sulabh International Academy of
Environmental sanitation. While, it requires little more than common sense to
appreciate the fact that safe water and sanitary excreta disposal facilities are the
basic precondition for prevention of infectious diseases like diarrhea, cholera,
typhoid, hepatitis etc, a scientific documentation of the same, will go a long way in
sensitizing and orienting the policy makers to provide the desired priority and
emphasis on this vital programme.

| congratulate Prof. K.J. Nath and his team, for successfully completing this study
and once again extend my grateful thanks to Dr. Salim J. Habayeb and Mr. AK.
Sengupta of WHO India, for entrusting us this important study.



(Dr. Bindeshwar Pathak)

Sulabh International Academy of Enviorenmental Sanitation
Palam, New Delhi

Study on “Disease Burden Due to Inadequate Water and
Sanitation Facilities in India’

Prof. Kumar Jyoti Nath Dated: ..........covvienennnn.
Vice Chancellor

Preface

Access to safe drinking water and sanitation is essential for protection and promotion of health. It is
a basic human right and a key component of effective public health delivery system. The importance
of community water supply and sanitation as a key health and development issue has been
highlighted in a number of international policy forums, which include the Alma Ata Conference on
Primary Health Care 1978, and the Mardel Plata World Water Conference, 1977, which launched the
Water Supply and Sanitation Decade of 1981-1990. More recently, the Millennium Declaration Goal
adapted by the General Assembly of the United Nations in 2000 and the outcome of the
Johannesburg World Summit for Sustainable Development in 2002 brought the issue into sharp
focus.

Despite an overall lack of information, available evidence suggests that the health impacts of high
levels of environmental pollution and poor quality of drinking water are significant. Episodes of
gastro-enteric diseases are frequent and severe, particularly for specific socio-environmental groups
within the bustees of the major urban areas as well as in rural and peri-urban areas. The
environmental health situation is changing as rapidly as the socio-economic scenario in the urban
and rural areas. Although there are few data to substantiate this, it is possible that today
environmental health impacts in the deprived urban areas are more severe than the traditional
impacts on health in the rural areas. Malaria is now predominantly an urban disease. GE epidemics
are seasonal and overall GE disease prevalence maintains an endemic profile. These preventable
crises are primarily related to inadequate water supplies, sanitation and drainage facilities. This is
despite decades of attempts to improve the environmental infrastructure in the country. Importantly,
environmental health impacts are not equally distributed — the detailed epidemiological data
available suggest that there is a “double” burden of health impacts on the poor as a consequence of
high levels of poverty, malnutrition and exposure to environmental risks.

In terms of priority environmental conditions, diarrhea and dysentery still constitute major health
problems for all age groups. The burden is particularly severe for children, with deaths due to



infectious diseases dominating the mortality profile of children under 14 years. The overall
population particularly the socio-economically vulnerable groups living in the slums, peri-urban and
rural areas are critically affected by endemic gastro-enteric illness. Given the unrepresentative nature
of hospital data this probably represents the tip of the iceberg in terms of the scale of the
environmental health problems associated with water and waste management. The cholera which
declined during the eighties reappeared in 1992-93. Epidemiological data indicate that the
epidemic’s distribution was largely confined to the poor population of the cities. Evidence suggests
that poor water supply and lack of sanitation facilities were, in part, responsible for other water-borne
diseases like viral hepatitis, enteric fever etc. As many as 60-65 % of people reporting to health clinics
suffer from water borne diseases (WHO).

However, unfortunately the planners and policy makers of the developing countries are yet to be
adequately sensitized on this vital issue. The fact that, the investments in water supply and sanitation
could yield a net economic benefit for the nation is often lost sight of in fixing priorities in the national
development plans. Poor coordination and collaboration between the health sector and non-health
development sectors in the developing countries has often resulted in inadequate health benefits from
water supply and sanitation projects.

It is in the above context that the WHO entrusted the above study to Sulabh International Academy of
Environmental Sanitation (SIAES). Sulabh has played a pioneering role in promotion of sanitation in
India and it is possibly in fitness of things that SIAES has been considered an appropriate organization
for collection, collation, analysis and co-relation of water supply and sanitation data with the data in
respect of infectious disease burden in the country. We sincerely hope that the study document could be
an effective advocacy tool for greater cooperation and coordination between health sector and
development sectors like the rural development, urban development and environment which will result in
optimal health benefits from water supply and sanitation programmes in the country.

I would like to acknowledge and record with grateful thanks, the support received from WHO country
office, particularly Mr. A.K. Sengupta, National Professional Officer, for conducting the study. We also
take this opportunity to thank the resource organizations like PHED, Govt. of West Bengal, NICD, GOl,
NICED, ICMR, NEERI, MUDPA, GOI, MRD, Dept. of Drinking Water Supply, GOI, UNICEF, West
Bengal for their support. Lastly | would like to thank my co-investigators and research associates for
their untiring efforts.
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Prof. Kumar Jyoti Nath
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Chapter-1

Background, Objectives & Methodoloqy

1.1 Background:

A substantial proportion of ill health in India can be attributed to lack of safe drinking
water, poor sanitation and hygiene practices. Safe and potable water is normally
defined as water that is free from pathogenic agents and chemical substances, pleasant
to taste and usable for domestic purposes. A daily requirement of minimum of 40 Ipcd
(litres per capita per day) in the rural and 70 Ipcd in the urban areas is a must to lead a
normal healthy life. Polluted water, the root cause of most of the water borne diseases,
is caused by human activities like rapid unplanned urbanization, industrialization,
agricultural pollutants like pesticides and insecticides, improper waste management in
the urban areas etc. Quality of water and waste management are interdependent and
has to be dealt with together to ensure supply of pollution free water.

The public health impact of water pollution is enormous. A number of diseases with high
morbidity and mortality are wide spread in the communities specially living in unsuitable
environmental conditions in urban slums and vast rural areas. The major diseases that
are attributed to environment pollution and poor drinking water supply are: diarrhoeal
diseases, cholera, shigellosis, escherichia coli diarrhoea, poliomyelitis, typhoid, water
borne viral hepatitis. Of these, diarrhoeal diseases alone cause more than 0.6 million
deaths annually. Study has shown that in slum areas of major cities diarrhoeal
incidence as high as 10.5 episodes per child per year occur on regular basis.

Diseases caused by faeco-orally transmitted enteric pathogens account for 10% of total
burden of disease in India. Statistics indicate that intestinal group of diseases claim
about 5 million lives and about 50 million people suffer from these diseases every year.

Apart from biological contaminants, chemical contaminants namely fluoride, arsenic and
other heavy metals pose a very serious health hazard in the country. It is estimated that
about 70 million people in 20 states are at risk due to excess fluoride and around 14
million people are at risk due to excess arsenic in ground water. Apart from this,
increase in the concentration of chloride, TDS, nitrate, iron in ground water is of great
concern for a sustainable drinking water programme. All these need to be tackled
holistically. With over extraction of groundwater the concentration of chemicals is
increasing regularly.



Scientists around the world continue to identify links between cancers and chemical
contaminants in water, along with new methods for preventing and removing the
contamination.

One of the greatest failures of the last fifty years has been the failure to lay the
foundation stones of public health in the developing world — hygiene, sanitation and
water supply. It is a failure that to day deprives hundreds of millions not only of health
but of productivity. Despite significant progress during the last two decades, the
demographic and environmental health scenario continues to be a cause of serious
concern in the developing countries of South East Asia and Sub-Saharan Africa. The
traditional problems of water and air-borne infections combine with malnutrition and
poor environmental sanitation to form a vicious cycle which is increasing the burden of
diseases beyond the capacity of the existing health infrastructure and jeopardizing the
productivity of society. Information related to disease burden due to improper hygiene
practices and inadequate supply of drinking water and provision of sanitation facilities in
India is lacking — currently there are no summarized snap shots available for the macro-
level that clearly reflects the concerns and achievements at micro-level initiatives.
Therefore, this study is launched to initiate a process to summarize the disease burden
situation in India due to inadequate WSS services.

1.2 Objective & Scope of work of the study / Consultancy

The consultant is expected to develop a report based on desk study and discussions
with various stakeholders assessing the disease burden due to inadequate availability
of water and sanitation facilities as also the poor level of awareness on Hygiene issues
in the country. Though the study will be country specific, approximate status of disease
burden in some of the major states need to included to give broad idea about regional
variation of the problem. The consultant will also study the present coordination
mechanism amongst various ministries (listed above) on environmental issues and
suggest mechanism for an active role for MOH&FW for coordination and improve
disease burden situation. A first hand assessment of the disease burden due to
inadequate supply of safe drinking water and provision of proper sanitation facilities in
India, with highlighting the approximate status of disease burden in some of the major
states and cities in India.



1.3

Methodology & Plan of Activities.

The Consultancy team is expected to:

1.4

(ii)

Carry out desk study of documents concerning Reports on Environmental Quality
and Community Health status with special emphasis on lack of safe water and
sanitation & hygiene behaviour and diseases caused due to the same.

Based on the status of water, sanitation & hygiene reported from various studies,
co-relation need to be established between health indicators and water and
sanitation facilities. A comparative study between various regions/states may
also be included.

A comparative study amongst the situation in Urban slums and rural areas may
be brought in to establish the linkages between health issues and water and
sanitation facilities.

Discuss with various stakeholders including research agencies and other
institutions to assess the problem related to environmental health with special
emphasis on water and sanitation facilities in the country.

To analyze the roles of various ministries in the water and sanitation sector and
suggest the coordination mechanism with MoH&FW.

Planned Schedule of Activities

The study was launched with the planning meeting/brain storming in Calcutta
on 21st July, 2006. In this brain storming session, the views of various Public
Health experts were shared by the Principal Investigator and his team
regarding the present status of safe water & sanitation and its impact on
community health. Both the Indian scenario & International perspective was
discussed.

An in-depth desk study and internet research was planned to be undertaken
by the Research team on the following issues.

Present status of drinking water supply and sanitation facilities in various South East
Asian countries, along with the community health status in those countries (Infant
mortality rate and morbidity & mortality from water & sanitation related infectious
diseases).

Present status of drinking water supply and sanitation along with solid waste
management in various regions of the country and also a few major cities, along with
the community health status in those areas.



Documentation & review of microlevel epidemiological studies in relation to lack of safe
water & sanitation, poor hygiene behaviour and environmental pollution. Studies should
be India specific. However, a few such studies from other countries could also be

included.

The information collected through desk study & internet research was analyzed to
establish a possible co-relation between the water, sanitation & hygiene related causes
and their health impact (disease burden).

(iif)
(iv)

(v)

(vi)

(vii)

Review meetings in Calcutta to be held sometimes during Nov/Dec, 2006.

Interaction and discussions with various stakeholders including Research
Institutes like, All India Institute of Hygiene & Public Health (AIIH&PH),
Calcutta, National Institute of Cholera & Enteric Diseases (NICED), Calcutta,
National Institute Communicable Diseases (NICD), Delhi, National Institute of
Epidemiology (NIE), Chennai, NIOH (ICMR), Ahmedabad, etc and also some
of the officials of the Health Dept. as well as PHE, Rural & Urban Dev. Depts.
of a few major states, were undertaken by the Researchers. Discussions
were also held with Central Govt. organizations like the CPHEEQO, Ministry of
Urban Development, GOI, Dept. of Drinking Water Supply, Ministry of Rural
Dev. GOI, Ministry of Health, GOI and Ministry of Environment & Forest, GOI.

Data Analysis, compilation and documentation would be completed by 30"
June, 2006.

The concluding National workshop was held in Kolkata on 23™-25" July,
2007, when the draft report of the study was presented before invited
scientists and sector leaders as well as officials from WHO, UNICEF, WSP,
ICMR etc.

The Final report was submitted to WHO by the end of August,, 2007.



Chapter-2

Planning Meeting: Kolkata, 215" July, 2006

2.1 Programme & Participants

The Planning meeting was organized in the National Institute of Occupational
Health to discuss about the methodology and action plan. The following resource
persons participated in the planning meeting.

List of Participants

Sl. No. Name of the Participant

1. Dr. Bindeshwar Pathak

2. Prof. K.J. Nath

3.  Sri AK. Sengupta

4. Dr. A.N. Sinha

5. Dr. D. N Guha Majumder

6. Dr. S.P. Sinha Ray

Designation / Address

Chancellor, Sulabh International Academy of
Environmental Sanitation, New Delhi

Vice Chancellor, Sulabh International
Academy of Environmental Sanitation, New
Delhi & Chairman, Core Committee

Arsenic Task Force, Bikash Bhaban

3" Floor, South Block, Bidhannagar,
Kolkata-91, 23342171

9831275668 , 2337-4612

National Professional Officer,
WHO Country Office,

Nirman Bhawan,

New Delhi

Chief Medical Office (Administration), DGHS
5 Floor, A-Wing, Nirman Bhawan, Moulana
Azad Road, New Delhi - 110011

37 C, Block - B
New Alipur, Kolkata-53

Convenor, Core Committee, Ananda Dham,
Flat-1VB,

P/29-32 CIT Scheme-72

Gariahat Road

(South), Kol-31, 23342171

2483-2067, 9830347725



10.

11.

12.

13.

14.

15.

16.

17.

18.

Dr. A. Banerjee

Prof. S.K. Ray

Dr. S.N Dutta

Dr. Rathindra Nath Dutta

Mr. S.N. Dave

Sri Chandan Sengupta

Sri Diptarup Kahali

Dr. Prof. Routh

Prof. Arunabha Majumdar

Sri Santanu Lahiri

Dr. Roy Choudhury,

NICED

Chief Engineer, Planning & WQM
PHE Dte, Govt. of West Bengal

1, Kiron Shankar Roy Road, 6™ Floor
Kolkata — 1,

Tel. No. 2248 8264, 98302 59214,
98304 52788

Secy. General, IPHA

Joint Director, Health Services, Govt. of West
Bengal, Shasthya Bhaban,

CP Block, Sector-V, Kolkata-91,

2357-6000, Ext. 180

2357 1192 (Direct)

Associate Professor, Dept. of Dermatology and
STD,Institute of Post Graduate Medical
Education & Research, SSKM Hospital,
Kolkata

Project Officer (WES), UNICEF, Kolkata
2289-2477

Chairman, Task Force, Total Sanitation
Programme, Member, Arsenic Task Force.
B.E-242, Sector-1

Salt Lake, Kolkata-64,

2358 2533, 98303 03122

Asst. Professor, Dept. of Sanitary Engineering,
AlIH&PH,
9836067025

Head. Dept.of Epidemiology, AlIH&PH

Former, Director, Professor, Dept. of Saniraty
Engineering, AIIH&PH, Member, Arsenic Task
Force. Tel/ No.: 2337-2470 (Res)

Consultant, World Bank, WSP

Director, National Institute of Occupational
Health (NIOH), Regional Centre, Kolkata.

National Institute of Cholera & Enteric
Diseases, Kolkata



10.00 am

10.15 am

10.30 am

10.50 am

11.00 am

11.20 am

11.40 am

12.00 pm —

1.30 pm

Programme

Welcome & Inaugural address by
Dr. Bindeshwar Pathak,

Address by Sri A.K. Sengupta

Background, Objective &
Methodology of the study — Prof.
K.J. Nath

Address by Dr. A.N. Sinha

Presentation by Sri Santanu Lahiri
on
“International Perspective”

Presentation by Prof. Dipatarup
Kahali on
“National Perspective”

Tea Break

Chancellor, Sulabh International Academy of
Environmental Sanitation, New Delhi

National Professional Officer,
WHO Country Office, India

Vice Chancellor, Sulabh International Academy
of Environmental Sanitation, New Delhi &
Chairman, Arsenic Task Force

Chief Medical Officer (Hospital Administration),
DGHS, Govt. of India

Research Associate,
Formerly of WSP, World Bank, Laos &
Cambodia,

Research Associate,
Asst. Professor, Dept. of Sanitary Engineering,
AlIH&PH

Brainstorming and Interactive Session

On the Chair, Prof. K.J. Nath

1.30 pm

2.30 pm —

5.00 pm

5.00 pm

Venue:

Lunch

Review Meeting on WHO Project on “Arsenic Mitigation Programme:
Awareness Generation in North 24 Parganas”

High Tea

Conference Hall of the Regional Occupational Health Centre (ICMR), Block — DP,
Sector-V, Salt Lake City, Kolkata-700 091.

2.2 Summary of Discussions

Dr. Bindeshwar Pathak, Chancellor, Sulabh International Academy of

Environmental Sanitation (SIAES), in his welcome address mentioned about the
enormous problem of sanitation in India and the huge impact of the same on the
health of the community. Mr. A.K. Sengupta, National Professional Office, WHO



2.3

Country Office, India, in his address referred to the genesis and background of
the study. He stressed the importance of scientific knowledge of linkage between
water and sanitation facilities and health for effective advocacy with the policy
makers. Prof. K.J. Nath, Vice Chancellor, SIAES, explained the background,
objectives and methodology of the study. Mr. Shantanu Lahiri, Research
Associate made a presentation on the International perspective and Prof.
Diptarup Kahali, Asst. Professor, Dept. of Sanitary Engineering, AlIIH&PH,
presented the National perspective. In the brainstorming and interactive session
that followed, the participants had in-depth interactions on the methodology of
the study and also the confounding factors and the constraints for the same.

Study Strateqy

It was suggested by the participants that along with the macro-level data on
community water supply and environmental sanitation in the states and cities
collected from Govt. sources, the study team should also try to undertake a few
micro-level cross-sectional epidemiological assessment of the impact of
improvements in sanitation/water supply on infectious disease burden. It was
agreed that the study of the health scenario in some of the villages declared as
“‘Nirmal Grams” could give some interesting and significant clues. It was also
agreed that, out of the 33 infectious diseases identified by WHO as WSS related,
the study team should concentrate on the disease as listed in Table -1, Table-2.

It was suggested that the study should also highlight the findings of some case
studies carried out in India, which co-relate the burden of infections diseases with
various aspects of water, sanitation and hygiene.

Table-1

List of infectious Diseases which Occur Due to Improper WSS Services

1. Anaemia

Arsenicosis

Ascariasis

Campylobacteriosis

Cyanobacterial Toxins

Dengue

Diarrhoea

©IN|O | 0D

Dracunculosis




9. Drowning

10. Filariasis

11. Fluorosis

12. Guinea Worm

13. Hepatitis A

14. Hepatitis E and Fb
15. Hookworm

16. Impetigo

17. Japanese Encephalitis
18. Lead Poisoning
19. Legionellosis

20. Leptospirosis

21. Malaria

22. Malnutrition

23. Methamoglobinamia
24. Onchocerciasis (River Blindness)
25. Ringworm

26. Scabies

27. Schistosomiasis
28. Spinal Injury

29. Trachoma

30. Trichuriasis Scabies
31. Typhoid and Paratyphoid Fevers
32. Yellow Fever

33. Leishmaniasis




Table-2

List of Infectious Diseases to be included in the Study

1. Diarrhea

Cholera

Enteric Fever

Hepatitis A

Malaria

Dengue

Arsenicosis

© N O RN

Fluorosis

The planning meeting endorsed the following strategy for the study.

Intensive Desk & Internet Research to identify potential Case Studies

Interaction & Feedback from Resource Institutes. NICD, NICED (ICMR),
NIE (Chennai), AllIH&PH, NIOH (ICMR), = WHO,UNICEF, WSP (World Bank),
NEERI

Study Macro-level Regional/State Data on Health & Environmental Quality
(Water/Sanitation)

Micro-level Epidemiological study on the Community Health scenario in
the villages, declared as “Nirmal Grams” and review of case studies co-
relating water, sanitation and health.

Pilot study on Hygiene perception and practice: Health Impact
Review Workshop (New Delhi/Kolkata)

Preparation of Report on

(a) Water-Sanitation-Health Linkage

(b) Institutional Review & Recommendations for MOH (GOI)

Presentation of the findings to the participants from Resource Institutes
and other stakeholders.

-10-



Chapter-3
Basic Issues & International Perspective

3.1 Water Sanitation-hygiene and Health Linkages: Basic Issues

Dictionary defines hygiene as “science of health in preservation of health and the prevention
of disease” and ‘it is practice of measures designed to attain and preserve health”.
However, often people describe hygiene as the practice of desirable behaviors that promote
good health and prevent sickness. The key to good health is the practice of good hygiene.
The simple habit of hand washing with soap before eating and after using toilet will prevent
sickness and promote good health. Dictionary defines sanitation as “the provision of means
whereby health is protected, especially the arrangements for the safe disposal of sewage
(excreta)”. However, the practitioners defined sanitation as means of collecting and
disposing of excreta and community liquid waste in a hygienic way so as not to endanger
the health of individuals or the community as a whole. Safe and potable water is normally
defined as water that is free from pathogenic agents and chemical substances, pleasant to
taste and usable for domestic purposes.

The F-Diagram on Routes of Faecal-Oral Contamination clearly describes how faecal-oral
contamination is transmitted. The F-Diagram shows how people catch water-borne
diseases such as diarrhea, cholera, etc. The diagram depicts the various routes “from the
unsafe disposal of faeces to environment then to new host”. For example, dirty hands touch
water container — water container contaminated — child drink water — then child at-risk of
having diarrhea.

Figure -1

F-Diagram on Routes of Faecal-Oral Contamination

Drinking
Water

-11-



Though the linkage between sage water/sanitation and health appear, on the face of it,
rather simple, many attempts to co-relate the national or regional data on water supply
and sanitation coverage, with the corresponding burden of infectious diseases have not
been fully validated. The reasons for the apparently contradictory and confounding
results, would be clear, if we try to understand and appreciate the process and
mechanism of health improvement, from water/sanitation programmes.

Figure — 2
Basic criteria for health improvements
Interventions (inputs) Effects {Output) Health outcomes
Increasing the Better hygiene
. —— = -
guantity of water (hand washing, etc)
. Reduced
Improving the Reduced ingestion Morbidity
- | ——
| fwat .
quality of water of pathogens And mortality
Providing means Reduced number of
| —— .
of safe excreta pathogensin the
disposal environment

“Health improvements are only the culmination of a long causal chain. It runs from the
original construction of the water supplies or sanitation facilities, through their operation
and use, permitting changes in hygienic behaviour and thus the prevention of disease
transmission.” The coverage figures, often does not reflect the most important
intermediate link i.e., effective use and functioning of the facilities. The other most
important link is the hygiene behaviour.

The first effort to simplify the relationship between water supplies and health in
developing countries was made by David Bradley (White et al. 1972), who developed a
classification of disease transmission routes in terms of whether they were:-

B Water-borne, in the strict sense where the pathogen is ingested in drinking water;

B Water-washed, that is favored by inadequate hygiene conditions and practices, and
susceptible to control by improvements in hygiene;

B Water-based, referring to transmission via an aquatic invertebrate host; and

B Water-related insect vector routes, involving an insect vector which breeds in or near to
water.
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Table-1

Classification of water related diseases

Transmission Description Disease Group Examples
Route
The pathogen is in
Water-borne water, which is
ingested Feco-oral Diarrhea,
Dysenteries,
Person-to-person Typhoid fever,
Water-washed transmission Scabies,
because of a lack Skin and eye Trachoma
(or water scarce) of water for infections
hygiene.
Transmission via
Water-based . an aq'uatlc Water-based Sch|§tosom|a3|s,
intermediate host Guinea worm
(e.g., snail)

Water-related
insect vector

Transmission by
insects, which
breed in water or
bite near water.

Water-related
insect vector

Dengue, Malaria,
Trypanosomiasis

The full list of water-related infections is large and varied, which are as follows
(Annette Priss et al. 2002):-

Table-2
Water related infections

1. Anaemia 18. Lead Poisoning
2. Arsenicosis 19. Legionellosis

3. Ascariasis 20. Leptospirosis

4. Campylobacteriosis 21. Malaria

5. Cyanobacterial Toxins 22. Malnutrition

6. Dengue 23. Methamoglobinamia
7. Diarrhoea 24. | Onchocerciasis (River Blindness)
8. Dracunculosis 25. Ringworm

9. Drowning 26. Scabies

10. Filariasis 27. Schistosomiasis
11. Fluorosis 28. Spinal Injury
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12. Guinea Worm 29. Trachoma

13. Hepatitis A 30. Trichuriasis Scabies

14. Hepatitis E and Fb 31. | Typhoid and Paratyphoid Fevers
15. Hookworm 32. Yellow Fever

16. Impetigo 33. Leishmaniasis

17. Japanese Encephalitis

3.1.1 Constraints & Compounding Factors.

The risk factor for water-sanitation-hygiene and health include the following transmission
pathways, although not all of them are accommodated in the assessment to follow:-

B Transmission through ingestion of water - such as during drinking and, to some extent,
bathing. This category includes diseases from fecal-oral pathogens, arsenicosis, fluorosis,
and diseases from other toxic chemicals.

B Transmission caused by lack of water linked to inadequate personal hygiene. This would
include diseases such as trachoma and scabies.

B Transmission caused by poor personal, domestic, or agricultural hygiene. This includes
person-to-person transmission of fecal-oral pathogens, food-borne transmission of fecal—
oral pathogens as a result of poor hygiene, or use of contaminated water for irrigation or
cleaning.

B Transmission through contact with water (through bathing or wading) containing organisms
such as Schistosoma.

B To a certain extent, transmission through vectors proliferating in water reservoirs or other
stagnant water or certain agricultural practices (e.g., malaria, lymphatic filariasis) should also
be included.

B Transmission through contaminated aerosols from poorly managed water systems (e.g.,
legionellosis).

Therefore, it is only logical to conclude that the inadequate water, sanitation and hygiene
account for a large part of the burden of iliness and death in developing countries.

Fundamentally and from the basic point of view of public health and epidemiological sciences,
there is no denying the fact, that bad sanitation or the lack of the same and unsafe or
contaminated water would add to the burden of diseases as discussed earlier. However, there
are a number of constraints and confounding factors as given below, which often make it difficult
to establish a co-relation statically between the WSS coverage data available with the
implementing agencies and the disease burden data available with the health departments.

Coverage Figures: A Reality or Myth!

Safe water — How safe?

Confounding Health Habits

Hygiene Behaviour & Socio-Cultural Practices
Co-lateral Developments.

The reliability and adequacy of the available data on population covered with water supply and
sanitation facilities (discussed further in Chapter 7) are highly questionable. Apart from the
sustainability issues, there is also the issue of the quality of water which the people are having
access to, often the people are ingesting pathogenic micro-organisms and chemical
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contaminants, with water supplied from the public systems. Confounding health habits, hygiene
behaviour and socio-cultural practices could also make lot of difference in the ultimate health
benefits. In this study, we will initially review global, regional and national data on water supply,
sanitation and related disease burden and subsequently examine the co-relation, supported by
some micro level case studies

Co-lateral Developments

Burden of Infectious

Diseases
Education
Community Water Supply Hygiene Behaviour
Sanitary Facilities Socio-Cultural Issues
Solid Waste Management Gender Issues —

Women’'s Empowerment

3.1.2 Poverty-Environment Linkages

Poverty is widespread, a share of this damage is generally borne by poor households.
In some cases, poor households may degrade the environment in ways that are
damaging both to themselves and to others. Conceptually, the existence of a "poverty-
environment nexus" implies that one problem is a significant determinant of the other.
Numerous studies have suggested that environmental damage can have particular
significance for the poor. Recent participatory poverty assessments, conducted in 14
developing countries of Asia, Africa, and Latin America, reveal a common perception by
the poor that environmental quality is an important determinant of their health, earning
capacity, security, energy supplies and housing quality (Brocklesby and Hinshelwood,
2001). Rural studies commonly observe that poor people's economic dependence on
natural resources makes them particularly vulnerable to environmental degradation
(Ambler, 1999; Cavendish, 1999; Cavendish 2000; Kepe, 1999; Reddy and
Chakravarty, 1999). Other studies have assessed the health damage suffered by poor
households that are directly exposed to pollution of the air, water and land (Akbar and
Lvovsky, 2000; Bosch et al., 2001; Brooks and Sethi, 1997; Mink, 1993; Songsore and
McGranahan, 1993; Surjadi, 1993). In addition, environmental disasters and
environment-related conflicts may have regressive impacts because the poor are least
capable of coping with their effects (Albla-Betrand, 1993; Myers and Kent, 1995).

The existing literature suggests that the strength of poverty-environment linkages may
be affected by factors as diverse as economic policies, resource prices, local
institutions, property rights, entitlements to natural resources, and gender relations
(Ambler, 1999; Arnold and Bird, 1999; Barbier 2000; Dasgupta and Maler, 1994; Dutt
and Rao, 1996; Ekbom and Bojo, 1999; Eskeland and Kong, 1998; Heath and
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Binswanger,1996; Leach and Mearns, 1991; Roe 1998). By implication, the relative
strength of links between poverty and environment may be very context-specific
(Chomitz, 1999, Bucknall, Kraus, Pillai, 2001; Ekbom and Bojo, 1999). Figure 1
summarizes potentially-important elements in the poverty-environment nexus, and
indicates the two-way nature of causality in this context.

An example is extracted from the World Bank Report to highlight the possible linkages
that have been established between water-sanitation-hygiene-health and poverty in
Cambodia. Similar study has also been conducted in Lao PDR and Mongolia by the
World Bank. (Annex.)

Figure-3
A Simplified Representation of the Poverty-Environment Nexus

Examples of

Environmental Dimensions of
Determinants Poverty Elements of Well-
[ Access to
natural resources
Income/
consumption/
. i lity of
Quality of natural s b
resotirce base — urban and rural
/ livelihoods
/ Access to water and | Opportunity
sanitation \
Health
Air quality ]
Ecological fragility \ Security
\ Vulnerability
Likelihood of natural /
disasters
| Empowerment
Property rights >
Education
Access to environmental /
information
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3.1.3 Influence of climate on disease burden: A confounding factor

In co-relating disease burden, with water and sanitation related factors, one need to be careful,
to consider the influence of the climate on the same. Climatic influences on health are often
modulated by interactions with other ecological processes and social conditions. In seeking
explanations about the linkage between various social and ecological factors and the health
outcome, we need to strike a balance between various complex interactive forces. The Figure 4
depicts the pathways by which climate change affects human health. Table-3 depicts the
examples of how diverse environmental changes affect the occurrences of various
diseases like malaria, dengue, schistomiasis, cholera, helminthiasis etc. The Table-4, indicate
the climatic epidemic links, in respect of infectious diseases like diaorrheal diseases and

cholera, which are primarily linked to water and sanitation.

Figure-4

Pathways by which climate change effects human health:

Human Exposure

Regional weather
changes

- Heatwaves
- Extreme weather
- Temperature
* Precipitation

Modulating
Influences

v

Contaminations
Pathways

Transmission
dynamics

>
q
q

Changes in agro-
ecosystems,
hydrology

Socioeconomic
and demographic
disruption

Human Effects

Temparature-related
iliness and death

Extreme weather-
related health effects

Air pollution-related
health effects

Water and food-borne
diseases

Vector-borne and
rodent-borne diseases

Effects of food and
water shortages

Mental, nutritional,
infectious and other
health effects
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Table-3

Examples of how diverse environmental changes affect the occurrence of various

infectious diseases in humans

Environmental changes

Example diseases

Pathway of effect

Dams, canals, irrigation

Schistomiasis

Snail host habit, human contact

Malaria

Breeding sites for mosquitoes

Helminthiasis

Larval contact due to moist soil

River blindness

Black fly breeding disease

Agricultural intensification

Malaria

Crop insecticides and vector
resistance

Venezuelan haemorraghic
fever

Rodent abundance, contact

Urbanization, urban crowding | Cholera Sanitation hygiene, water
contamination
Dengue Water-collecting trash, Aedea aegypti

mosquito breeding sites

Cutaneous lieshmaniasis

Proximity, sand fly vectors

Deforestation and new
habitation

Malaraia

Breeding sites and vectors,
immigration of susceptible people

Oropouche

Contact, breeding of vectors

Visceral lieshmaniasis

Contact with sand fly vectors

Reforestation

Lyme disease

Tick hosts, outdoor exposure

Ocean warming

Red tide

Toxic algal blooms

Elevated precipitation

Rift valley fever

Pools for mosquito breeding

Hantavirus pulmonary
syndrome

Rodent food, habitat, abundance

Source: Climate Change and Human Health — Risks and Responses, published by WHO,
WMO,UNEP, ISBN 92 4 159081 5

Table-4

Using climate to predict the disease out break has been established:

Some examples...

Disease

Global Burden
(1000 DALYS)

Transmission

Distribution

Climate-epidemic
link

Diarrhoeal 62227

diseases

(including Cholera)

Food and water-
borne
transmission

Worldwide

Increases in
temperature and
decreases in rainfall
associated with
epidemics. Sanitation
and human behavior are
probably more
important.

Cholera

Food and water-
borne
transmission

Africa, Asia,
South
America,
Russia

Increase in sea and air
temperatures as well a
El Nino events
associated with
epidemics. Sanitation
and human behavior are
probably more important
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3.2

3.2

International Perspectives

.1 Water supply and sanitation related disease burden: Global scenario

» Approximately 4 billion cases of diarrhea per year cause 2.2 million deaths, most—1.7
million—children under the age of five, about 15% of all under 5 deaths in developing
countries.

» Diarrheal diseases account for 4.3% of the total global disease burden (62.5 million DALY's).
An estimated 88% of this burden is attributable to unsafe drinking water supply, inadequate
sanitation, and poor hygiene. These risk factors are second, after malnutrition, in
contributing to the global burden of disease.

> Intestinal worms infect about 10% of the population of the developing world, and can lead to
malnutrition, anemia and retarded growth.

» 6 million people are blind from trachoma and the population at risk is about 500 million.

» 300 million people suffer from malaria.

» 200 million people are infected with schistosomiasis, 20 million of whom suffer severe
consequences.

Summary of Major Diseases Burden: Global Scenario
Disease Name Global Impact

2.1 million people die every year from diarrhoeal diseases
(including cholera) in developing countries. Water, hygiene and

Diarrhoea sanitation interventions reduce diarrhea incidence by 26% and
mortality by 65%.
, 1 million people - mainly children under 5 - die of malaria each
Malaria

year. 300 million people suffer from malaria every year.

Schistosomiasis

200 million people are infected with schistosomiasis and 20
million suffer severe consequences. The disease is still found in
74 countries of the world. Basic sanitation reduces the disease
by up to 77%.

Emerging as a major public health concern caused by arsenic
contamination of drinking water sources (ground water). 70
countries in 6 continents are affected, with about 100 million
people living in risk prone areas. Epidemiological assessment of
Arsenic the disease burden is as yet uncertain. India, Bangladesh and
China are among the worst affected countries. The commonly
reported symptoms of chronic arsenic poisoning include hyper
pigmentation, dypigmentation keratosis, skin cancer and
internal cancer can also occur

6 million people are visually impaired by Trachoma. 146 million
Trachoma are threatened by blindness. 500 million people are at risk from
Trachoma. Trachoma can be prevented by improving sanitary
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Disease Name Global Impact
conditions and hygiene practices.
Japanese 20% of persons with Japanese encephalitis with clinical
encephalitis symptoms die. 35% have permanent brain damage.
It is estimated that nearly 28 million people suffer from chronic
fluorosis primarily due to exposure to fluoride in drinking-water,
Fluorosis in China and around 66 million people at risk in India. Removal
of excessive fluoride from drinking-water reduces crippling
fluorosis.
Hepatitis A 1.5 million cases of clinical hepatitis A every year.

The lack of access to water, sanitation, and hygiene is attributed as the causes for the 1.6 million
deaths per year due to diarrhea — especially among children. It is estimated that there are more
deaths due to diarrhea than tuberculosis (TB) or Malaria. Children dying due to diarrhea are

four times higher than deaths due to HIV/AIDS.

Figure 5 depicts major causes of death among children under 5 as well as among all
age group and globally in the year 2000 and Figure 6 depicts disease burden due to
environmental factors in the developed and developing countries. Water related
infections account for 19% of all deaths due to infectious diseases.

Figure-5

Major causes of death world wide 2000.

All deaths infectious disease

Childhood
and other TE'.,
.1 3",."' 1 []' ]
Respiratory
!I-IEI'H (infections)
° 24%

Water related
19%
Maternal, peri
natal
nutrition

19%
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Figure — 6
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3.2.2 Community Water Supply & Sanitation Coverage: Global & Regional
Perspective

The international Drinking Water Supply and Sanitation Decade (1981-1990) was a period
of accelerated and concerted effort to expand water supply & sanitation services to the
unserved and underserved poor populations of the World. During the nineties also many
initiatives were taken by the UN and a number of crucial international conferences
recognized water and sanitation as the bedrock of public health and social progress and the
key to improving human survival, health and well-being.

The global assessment of WSS, 2000, a joint effort of WHO & UNICEF, reviews the
progress achieved by various countries in WSS sector.

Although an enormous number of additional people gained access to services between
1990 and 2000, with approximately 816 million additional people gaining access to water
supplies and 747 million additional people gaining access to sanitation facilities, the
percentage increases in coverage appear modest because of global population growth
during that time. Unlike urban and rural sanitation and rural water supply, for which the
percentage coverage has increased, the percentage coverage for urban water supply
appears to have decreased over the 1990s. Furthermore, the numbers of people who lack
access to water supply and sanitation services remained practically the same throughout
the decade.
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At the beginning of the New Millennium 1.1 billion people (one sixth of the world population)
are without access to safe water and 2.4 billion (two-fifth of world population) are without
access to improved sanitation.

Figure =7

Depicts changes in sanitation coverage in Asia, Africa & Latin America (1990-200)
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Figure 8 to Figure 11, depict the water supply and sanitation coverage in different
regions of the world. The low GDP countries of the sub-Saharan region in Africa and
South Asia countries including India are having the least coverage. Water supply and
sanitation coverage by category of services is shown in figure 12 & 13. Only 18% of the
houses in Asia are having sewerage connections while the same in Africa is only 13%.
In the matter of community water supply, 49% of the houses are having household
connections, while the same in Africa is only 24%. Urban water supply and sanitation
coverage’s in different regions are depicted in figures 14 & 15.The urban water supply
and sanitation coverage figures for Asian and African countries appear to be not
reflecting the extremely poor services received by the poor living in the slums and other

unserved or underserved areas.
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Figure — 8,
Water Supply, Global coverage, 2000
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Figure — 9,
Water Supply, Global coverage, 2000
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Figure — 10,
Sanitation, Global coverage, 2000
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Source: Global Water Supply & Sanitation Assessment: 2000 Report.

Figure — 11
Sanitation, Global coverage, 2000
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Figure —12

Africa, Asia and Latin America and the Caribbean:
Sanitation coverage by category ofservice : 2000
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Figure — 13

Africa, Asiaand Latin America and the Caribbean: Water
Supply coverage by category of service : 2000
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Figure — 14
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3.2.3 Regional Disease Burden & Child Mortality: Critical Determinants

In the context of the fore-going discussions, it would be pertinent to take a look at the
figures related to the infection disease burden, in the regions of the world (Fig.14). Sub-
Saharan Africa and India are among the most affected. They are also the countries with
comparatively low water supply and sanitation coverage. Figure 16 indicate the diarrhoeal
disease burden in various regions of the world. Again sub-Saharan Africa and India are the
worst affected. Table-4 shows the select infectious diseases in the developing countries. It
is needless to say that the disease burden indicated in Figure 15 and 16 and table-4 are
mostly related to poor sanitation and unsafe water. Regional child mortality, along with
select determinants like access to improved water sources, access to sanitation, female
literacy and immunization are shown in the Table 5. The inverse relationship between
access to improved water and child mortality is not evident very significantly. On the other
hand, access to sanitation and female literacy appear to be of more critical importance. The
associations of child mortality with sanitation coverage in WHO SEA countries have been

reviewed in Section 3.3.

In a study, commissioned by the International Scientific Forum on Home Hygiene (IFH), Mr.
B. Larsen tried to estimate the annual preventable child deaths, which could be attributable
to full implementation of immunization, sanitation, safe water and female literacy etc.(Table-
6) Implemented jointly, full water and sanitation coverage is estimated to prevent almost 2.5
million child deaths a year. Joint implementation of all four interventions is estimated to
prevent about 4 million deaths yearly. It should be noted that all the sum of estimates (1)
through (4) in Table 6 is higher than deaths prevented in (6). This is because of the
interdependence of variables. Estimates are from statistical regression analysis of 84
countries by the author. The current rates for the developing world are 80% for

immunization, 78% female literacy, 78% for water, and 52% for sanitation.

-27-



Figure — 16

Infectious Diseases in Year 2000 — DALYs per 1000 person
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Figure — 17
Diarrheal Diseases in Year 2000 — DALYs per 1000 person
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Table-5

Select Infectious Diseases in Developing countries

Diarrhoea

4 billion cases per year — 2.2 million deaths

Intestinal Nematode Infections

Infect 500 million people

Schistosomaisis

Infects about 200 million people — 20 million suffer
severe consequences

Trachoma

Blinds about 6 million people

Table-6

Regqgional Child Mortality & Select Determinants

India China Other Latn Aiddle Sub-Saharan
Asian America/l Eastern Africa
COUNtries Caribhbean Crescent

Child mortality — a0 17 635 i85 92 loa
under 5
(per 1000 live births)
inlegg
Accessto improved 5590 7580 T8%0 §5%0 3% 54%
water source in 2000
(% of total population)
Access to sanitation in 3199 38%p 66%0 T8% T6% 5499
2000
(% of total population)
Femaleilliteracyin 35% 494 20% 6% 31% 27%
2000
(% of 15-24 vear olds)
Measles immunization 51 26 20 87 Te 55
1996-97 (% of infants
=12 months)

Source: Calculated based on data from World Development Indicators (World Bank) and Global
Water Supply and Sanitation Assessment 2000 Report (WHO/UNICEF)
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Table — 7
Estimated preventable child deaths (thousands per vear)

India | China Other Middle Sub- Latin
Asian Eastern Saharan America/
countries Crescent Africa Caribbean

Total

Increase child 110 5 30 85 525 15
immunization to
100%

770

Increase female 460 15 135 280 615 15
literacy to 100%
(age 15-24 year)

1520

Provide safe 90 60 90 90 700 20
water to 100%
of the
population

1050

Provide safe 570 150 115 105 565 25
sanitation to
1009% of the
population

1530

Provide safe 635 200 195 185 1165 45
water and
sanitation to
100% of the
population

2425

Increase 1030 215 330 495 1910 70
immunization
and female
literacy and
water and
sanitation to
100%

4050

Percent 46% 30% 28% 325 48% 16%
reduction in
child mortality
rate based on

(6)

Source: International Journal of Environmental Health Research 13, S37-46 (June 2003)

3.3  Water supply and sanitation: South-East-Asia Scenario

The South-East Asia Region of WHO is one of the most diverse regions, having some of the
most populous countries like India, Indonesia and Bangladesh as also some of the least
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populous countries like Bhutan and Maldives. Six of the 11 countries namely India, Indonesia,
Thailand, Sri Lanka, Myanmar and Maldives, fall in the medium human development category
and 3 (Nepal. Bhutan and Bangladesh) fall in the low human development category. These
countries are primarily rural population in nature, and the per capita GDP varies from $ | 027 in
Myanmar to $ 6 132 in Thailand. The adult literacy rate varies from 40.4% (Nepal) to 96.2%
(Maldives). Life expectancy varies from S6 (Myanmar) to 71.9 years (Sri Lanka). The varied
socioeconomic characteristics as described above are also reflected in health parameters and
level of environment and hygiene-related services. Table 17 depicts the water supply and
sanitation coverage, by country. in the South-East Asia Region for the period: 1990-2000. Table
2 depicts some of the vital health and socioeconomic parameters of these countries.

Table- 8

Water supply and sanitation coverage, by country, in the South-East-Asia Region

Total | Urban | Rural %eUrban %Rural %Total %Urban %Rural %Total
Country Year Pop Pop Pop water water water sanitation | sanitation | sanitation
(mil) (mil) (mil) supply supply supply coverage | coverage | coverage
coverage | coverage | coverage

Bangladesh | 1990 | 109.5 211 88.4 98 89 91 78 27 37
2000 | 129.5 31.6 97.5 99 97 97 82 44 53
Bhutan 1990 1.7 0.8 1.6 - - - - - -
2000 21 1.5 2.0 86 60 62 65 70 69
DPR Korea | 1990 | 20.5 11.9 8.5 - - - - - -
2000 | 24.0 14.5 9.6 100 100 100 99 100 99
India 1990 | 850.8 | 217.3 633.5 92 73 78 58 8 21
2000 | 1013.6 | 288.3 725.4 92 86 88 73 14 31
Indonesia | 1990 | 182.8 55.9 126.9 90 60 69 76 44 54
2000 | 212.1 86.8 125.3 91 65 76 87 52 66
Maldives 1990 0.2 0.06 0.16 - - - - - -
2000 0.3 0.08 0.21 100 100 100 100 41 56
Myanmar | 1990 | 40.5 9.9 30.5 88 56 64 65 38 45
2000 | 456 12.7 33.0 88 60 68 65 39 46
Nepal 1990 | 18.7 1.7 171 96 63 66 68 16 21
2000 | 23.9 2.8 211 85 80 81 75 20 27
SriLlanka | 1990 | 17.0 3.6 13.2 90 59 66 93 79 82
2000 | 18.8 4.4 14.4 91 80 83 91 80 83
Thailand 1990 | 55.6 10.4 451 83 68 71 97 83 86
2000 | 61.4 13.2 481 89 78 80 97 96 96

Source: Health situation in South-East-Asia — 1998-2000 (WHO)

The Global Water Supply and Sanitation Assessment 2000 Report indicates that during the

International Water Supply and Sanitation Decade (IDWSSD) and in the nineties,

increasing

number of people in the South-East Asia Region got access to some form of improved water
supply, though access to sanitation continued to be extremely poor in the Region.
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Table- 9

Socioeconomic and health parameters in countries of the South-East-Asia Regions

GDP per Human Esgcrjnuall;[ed expééftee\ncy % of life I%zfigri?;t Under-5
Country capita poverty I birth span lived /1000 I
US$) index (%) iteracy at birt with disabilit rate/] mortality
( (%) (Years) Y1 live births)
Bangladesh 1483 43.3 40.8 58.9 28.5 58 115
Bhutan 1341 - 42.0 61.5 20 80 114
India 2248 34.3 56.5 62.9 15 70 101
Indonesia 2857 21.3 86.3 65.8 12 38 58
Maldives 4423 15.8 96.2 6601 19 60 88
Myanmar 1027 28.0 84.4 56.0 162 79 134
Nepal 1237 44 .2 0.4 58.1 21.4 75 113
Sri Lanka 3279 18.0 91.4 71.9 14.5 17 22
Thailand 6132 14.0 9.53 69.9 13.5 26 34

Source: Health situation in South-East-Asia — 1998-2000 (WHO)

It has been estimated that from 1990 to 2000. India. Indonesia. Bangladesh. Thailand. Nepal.
Myanmar and Sri Lanka together managed to extend water supp~ coverage to an additional
133 million population. While the progress is significant, it is almost equivalent to the population
growth in these countries. Which means that the number of people without access to improved
water supply have not decreased significantly. Region wide over 232 million persons or 15% of
the population lack access to improved water supply. Nearly four times that number or some
916 million people lack access to improved sanitation. India with more than 699 million people
lacking access to improved sanitation facilities accounts for more than two-thirds of the total
number of people without this basic service in the South-East Asia Region. More than three-
Quarters of people who lack access to improved water supply in the Region live in rural
communities.

In general, urban populations have greater access to improved water supply and sanitation than
rural populations while sanitation coverage is low in countries with low GDP high poverty and
low adult literacy rates. Besides DPR Korea which has achieved almost 100% water and
sanitation coverage. Thailand with the highest GDP and literacy rates in the Region and with a
very low level of human poverty has also achieved almost total sanitation coverage. What is
interesting to note however is that Bangladesh with one of the lowest GDP and adult literacy
rates and with very high poverty is having the highest (excluding Maldives) rural and urban
water supply coverage better than even Sri Lanka and Thailand.
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Table- 10

Estimates of morbidity and mortality of water-related diseases in SEAR countries (late 1990s)

Morbidity (episodes/year or people Mortality

Diseases infected) (deathsl/year)

0.7 to 3.7 episodes per child less than 5

Diarrhoeal episodes
years of age

Malaria 3100000 NA
Dengue fever 400000 8000
Hepatitis NA 28000
Lymphatic Filariasis 60000000 (people infected) -

Communicable disease burden

Despite substantial improvement in water and sanitation coverage, both mortality and morbidity
figures indicate a significant burden of communicable diseases derived from water, sanitation
and other environment-related factors. Table-9 indicates high IMR and under-5 mortality and
significantly high percentage of lifespan lived with disability, in most SEAR countries. Table-10
depicts the morbidity and mortality of water-borne diseases in South-East-Asia. Diarrhoel
diseases account for 6.6% of all deaths and 7.2% of all DALYs in the Region. The majority of
this health burden is carried by children and the poor.

Generally speaking, the countries with low GDP and lesser access to water and sanitation, are
having higher burden of water-sanitation related diseases and higher under 5 and infant
mortality. The inverse relationship with access to safe water and infant mortality does not come
out that significantly. But the association of sanitation coverage with infant mortality is very
conspicuous in the SEA countries, as depicted in Table 11 and Figure 18.

Table-11
Child mortality association with sanitation coverage

Name of the Countries % population with sanitation Child mortality rate
coverage
Korea 100 30
Thailand 98 35
Indonesia 60 60
Maldives 55 88
India 35 80
Bangladesh 40 95
Myanmar 35 100
Nepal 25 105
Bhutan 60 120

Source: UNICEF-WHO Global Sanitation Assessment 2000
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Figure-18
Deaths due to infectious diseases worldwide as estimated

by the WHO (1990)
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Expectedly Korea with 100% sanitation coverage is having the least child mortality rate (30).
Nepal & Myanmar, with very low sanitation coverage (25% & 35%) are also having very
high child mortality. But surprisingly, Bhutan with rather good sanitation coverage of 60%, is
having the highest child mortality (120), in the region. Indonesia and Maldives, are having

similar sanitation coverage, but they differ widely in respect of child mortality.
On the whole, however, the inverse relationship is validated.

3.4 General observations

A careful and close examination of the International and South-East-Asia regional scenario, in
respect of water supply and sanitation services and communicable disease burden, would lead
us to the following general conclusions.

e The public health impact of water pollution along with lack of sanitation and poor hygiene
is enormous.

¢ A number of communicable diseases with high morbidity and mortality are wide spread
in the communities specially living in unsuitable environmental conditions in urban slums
and vast rural areas, without adequate water supply and sanitation facilities.

e The major diseases that are attributed to lack of sanitation, poor waste water & solid
waste management and poor drinking water supply are:-

« Diarrhoeal diseases
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« Cholera

-« Shigellosis
- Poliomyelitis
- Typhoid

- Water borne Viral Hepatitis
+ Vector-borne diseases like Malaria, Dengue, Filaria etc

e Of these, Diarrhoeal diseases alone cause more than 0.6 million deaths annually.

e Previous Studies have shown that in slum areas of major cities Diarrhoeal incidence as
high as 10.5 episodes per child per year occur on regular basis.

e Statistics indicate that Intestinal group of diseases claim about 5 million lives and about
50 million people suffer from these diseases every year.

As the data on environmental epidemiology is scanty in most countries of Asia &
Africa, it is difficult to accurately ascertain the extent to which the deficiencies in
water and sanitation-related services contribute to the heavy burden of
diaorrhoel, helminthic, vector-borne and viral diseases. However, morbidity due
to water and sanitation-related diseases has not declined to an extent
commensurate with the investments made in the CWSS sector. The reasons
could be traced to lack of effective water Quality surveillance and extremely poor
level of environmental sanitation. Having said this, one could also question the
validity of these coverage figures which perhaps do not adequately reflect the
plight of millions of unserved or underserved people mostly the poor and the
marginalized, of countries with a low GDP in the developing countries, living in
squalid and unhealthy environments.

-35-



Chapter-4
National Perspective on WSS Coverage in the Country and in Major

States & Cities

4.1 Fact Sheets on India
Table-1
2001
Total Population - | 1028.61 million
Sex Ratio - | 933/1000 males
Ave. Annual expected growth rate - 11.95
Urban Population - | 286.12 million
% of Urban Population - | 27.82%
No. of cities reporting slum - | 640
Population of cities reporting slum - | 184.35 million
% of slum population to total population - | 15%
%" " to population of cities reporting slum - 1 23.10%
Projected population by 2012 - | 1208.11 million
Projected population by 2016 - | 1268.96 million
Table- 2 : Socioeconomic and health parameters
. % of life
GDP | Human . . Life IMR (infant mortalit
per poverty Estimated adult literacy (%) expectancy ﬁg:g rate/(1000 live births); Uncsier-
capita | index at birth with mortality
(US$) (%) Male | Female | Combined (vears) disability | Rural | Urban | Combined
2248 34.3 61.8 63.5 64.8 62.9 15 64 40 58 101
Source: Health situation in South-East-Asia — 1998-2000 (WHO)
4.2 Community water supply and environmental sanitation:
A review of progress and present status
Table- 3: Water supply and sanitation coverage in India
%Urban %Rural %Total
Total | Urban Rural %Urban %Rural %Total
water water water o o o
Year Pop Pop Pop sanitation | sanitation | sanitation
. . . supply supply supply
(mil) (mil) (mil) coverage coverage | coverage
coverage coverage coverage
1990 | 850.8 | 217.3 | 633.5 92 73 78 58 8 21
2000 | 1013.6 | 288.3 | 7254 92 86 88 73 14 31

Source: Health situation in South-East-Asia — 1998-2000 (WHO)
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Coverage of urban and rural water supply

In the year 2000, 92% of the urban population had access to a community water
supply, though the quality, safety and reliability of the supply was often
questionable. The poorer section of the population in under-served urban areas
had very poor access to public water supply systems. Out of 1,422,646 rural
habitations, 1,183,212 are fully covered and 213,331 partially covered. There are
still 26,121 uncovered problem villages that do not have an adequate provision of
drinking water. Rural water supply coverage increased from 73% in 1990 to 86%
in 2000.

Norms of coverage

The norm for coverage of rural water supply is 40 litres per capita daily (Ipcd), or
one hand pump for 250 people within a walking distance of 1.6 km, or an
elevation difference of 100 mm in hilly areas. An additional 30 Ipcd of water is
required for cattle (rural water supply). Variations in water requirements include 40
Ipcd where only spot-sources are available; 70 Ipcd where there is a piped water
supply but no sewerage system; 125 Ipcd where there is a piped water supply and
a sewerage system, and 150 Ipcd for large cities. Additional demands on water
are called upon for in urban situations, including industrial, commercial,

institutional, fire fighting and for gardens (urban water supply).

Environmental sanitation
Only 237 of more about 4700 towns have a partially complete sewerage system.
There are still 400,000 scavengers and 7,210,000 dry latrines, of which 5,400,000

are in urban areas. Less than 60% of the urban populations have access to

sanitation, that is, safe disposal of human excreta, while in respect of the rural
population less than 20% had facilities for sanitary disposal of human excreta in
2000. Present figure is near about 35 to 40%. Open defecation is still the most
popular means of toileting in rural India. In urban areas less than 60% of solid

wastes is collected and disposed of on a regular basis.

The drainage infrastructure for storm water and sullage is extremely poor in

urban, periurban and rural areas. There are other problems too. Rivers and other
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bodies of surface water are grossly polluted, where, for example, faecal coliform
count would vary between 5,000 and 50,000 mpn 100 ml™”. The holy river of the

Ganges is one such river, which in most parts is unfit for bathing.

Quality of water in public distribution systems

Almost all urban water supply systems in the country are of intermittent supply
and prone to disruption and leakage. As a result, faecal contamination of the
distribution systems is universal in most cities and towns. Water quality monitoring
and surveillance is inadequate and irregular, expect in a few Metro cities. The
situation in small and medium towns is worst. Ground water drawn from tube wells
and dug-wells is often contaminated by chemicals, minerals, pesticides or
bacteria. Fluoride and arsenic contamination of ground water has become a

serious health risk for almost 80 million people in the country.

Figure 1 depicts the percentage coverage of rural habitations with improved water
supply across different regions in the country. It is to be noted that safety and
quality of the public water supply systems in the rural areas are questionable.
Table 4 and Figures 2 to Figure 5, depicts the progress of urban and rural water
supply programmes in the country between 1980 to 2004. Figure-6 and Figure-7
highlight the crisis in urban water supply and water quality management, in major
cities and towns of the country. All most universal faecal contamination of urban
water supply systems, as depicted in Figure 7, is possibly the prime reason that
the high level of urban water supply coverage does not result in commensurate

reduction in water-borne disease burden in the country.

The efforts put by the Ministry of Rural Development, GOI, in recent years and
various state Govts, have resulted in higher coverage of habitations in the ryral
areas, with improved water supply. However, quality related problems and the
problems of sustainability of the rural water supply facilities created under the
programme, have often adversely affected the same. Table-5 depicts, the state
wise water supply coverage figures indicating the Fully Covered (FC), Partially

Covered (PC) and Not Covered (NC) habitations in various states of the country.
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Table-6 depicts the performance of various states in respect of providing

Individual Household Toilets as percentage of targeted house holds.

Figure-1
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Figure-2
Sanitation Coverage

Households having a toilet - India
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National Counc for Apphad Economic Rsnarch INCAER) 1994; Multisia bndkcater Cluter Survey IMICS) 2000,
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Figure- 3
Water Supply Coverage And Use

Heauseholds taking their drinking water frem protected sources - India
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Table- 4

Water Supply and Sanitation Coverage

Year % of Urban % of Rural Water % of Urban % of Rural
Water Supply | Supply Coverage Sanitation Sanitation
Coverage Coverage Coverage
1990 92 73 58 8
2000 92 86 73 14
2004 95 94.5 78 30
Figure — 4
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Figure-6

Quantity of water supply based on 100 per cent population coverage

Liters per capita per day
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State wise water supply coverage

Table- 5

TOTAL NC PC FC NC-% | PC-% FC- %
ANDHRA PRADESH 64547 3579 34229 26739 5.54 53.03 41.43
ARUNACHAL PRADESH 5228 2067 2183 978 39.54 41.76 18.71
ASSAM 80468 29355 | 23813 27300 36.48 29.59 33.93
BIHAR 107642 28712 | 45242 33688 26.67 42.03 31.30
CHANDIGARH 18 0 0 18 0.00 0.00 100.00
CHATTISGARH 72724 15398 | 13300 44026 21.17 18.29 60.54
DADRA & NAGAR

HAVELI 70 0 19 51 0.00 27.14 72.86
DAMAN & DIU 21 0 0 21 0.00 0.00 100.00
GOA 348 0 6 342 0.00 172 98.28
GUJARAT 34642 1401 9306 23935 4.04 26.86 69.09
HARYANA 6605 53 3357 3195 0.80 50.83 48.37
HIMACHAL PRADESH 51848 9868 22797 19183 19.03 43.97 37.00
JAMMU AND KASHMIR 12394 2177 4627 5590 17.56 37.33 45.10
JHARKHAND 120473 15346 5555 99572 12.74 4.61 82.65
KARNATAKA 51543 80 24442 27021 0.16 47.42 52.42
KERALA 12165 366 9457 2342 3.01 77.74 19.25
LAKSHADWEEP 9 0 9 0 0.00 100.00 0.00
MADHYA PRADESH 127397 20176 | 31888 75333 15.84 25.03 59.13
MAHARASHTRA 77651 2505 40493 34653 3.23 52.15 44.63
MEGHALAYA 9326 2285 2849 4192 24.50 30.55 44.95
MIZORAM 775 187 430 158 24.13 55.48 20.39
NAGALAND 1377 72 1043 262 5.23 75.74 19.03
ORISSA 139338 35784 | 15177 88377 25.68 10.89 63.43
PONDICHERRY 248 0 107 141 0.00 43.15 56.85
PUNJAB 13724 4461 5450 3813 32,51 39.71 27.78
RAJASTHAN 121133 61995 | 18796 40342 51.18 15.52 33.30
SIKKIM 2498 0 1053 1445 0.00 42.15 57.85
TAMIL NADU 81787 11799 | 40926 29062 14.43 50.04 35.53
TRIPURA 7940 1050 2779 4111 13.22 35.00 51.78
UTTAR PRADESH 260110 7993 18776 233341 3.07 7.22 89.71
UTTRANCHAL 39142 4784 14040 20318 12.22 35.87 51.91
WEST BENGAL 96242 8912 20497 66833 9.26 21.30 69.44
Total 1599433 | 270405 | 412646 | 916382 16.91 25.80 57.29

NC: Not covered,

PC: Partially covered,

Source: Ministry of Rural Development, GOI

FC: Fully covered
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Table- 6

State wise sanitation coverage

Objective Performance
STATES IHHL TOTAL IHHL TOTAL Percentage
ANDHRA PRADESH 10150779 5275363 51.97
ARUNACHAL
PRADESH 122383 16268 13.29
ASSAM 2746565 171449 6.24
BIHAR 11171314 465196 4.16
CHATTISGARH 3365426 563122 16.73
D & NHAVELI 2480 37 1.49
GOA 45323 15000 33.10
GUJARAT 4039964 1530762 37.89
HARYANA 1733209 948303 54.71
HIMACHAL
PRADESH 815619 156647 19.21
JAMMU & KASHMIR 1300724 104742 8.05
JHARKHAND 3717664 335811 9.03
KARNATAKA 5328869 1010514 18.96
KERALA 1073742 747549 69.62
MADHYA PRADESH 7531172 1562910 20.75
MAHARASHTRA 9292315 3485201 37.51
MANIPUR 263254 3670 1.39
MEGHALAYA 249767 3602 1.44
MIZORAM 76540 55521 72.54
NAGALAND 165390 24642 14.90
ORISSA 7016183 1551916 22.12
PONDICHERRY 18000 1542 8.57
PUNJAB 637863 24550 3.85
RAJASTHAN 6942621 694468 10.00
SIKKIM 87014 90818 104.37
TAMILNADU 8244883 4766547 57.81
TRIPURA 559063 455169 81.42
UTTAR PRADESH 21660458 6779939 31.30
UTTARAKHAND 887281 191980 21.64
WEST BENGAL 9107934 5794669 63.62
TOTAL 118353799 36827907 31.12

IHHL: Individual Household Latrine

Source: MRDD, GOl
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4.3

Domestic and personal hygiene: Practice and perception:

The level of personal and household hygiene in rural and unserved urban areas is
extremely poor. Inadequate housing and a lack of access to adequate quantities
of potable water and facilities for waste disposal make it difficult to obtain an
adequate standard of domestic and personal cleanliness. However, the level of
personal and domestic hygiene is relatively better among those people of greater

socio-economic standing, living in urban areas

How personal hygiene is carried out in practice varies widely between urban, peri-
urban and rural communities, depending on the socio-economic status of the
people. In the urban high income sector, use of soap and water to wash hands
after defecation is almost universal. However, only 25% of people from this same
group use soap and water for hand washing before and after a meal, while others
use only water. In the rural and peri-urban areas, 61 % of the surveyed population

used water and ash/mud for hand washing.

Water quality for domestic use is an important determinant of personal and
domestic hygiene and a key determinant of health. In a sample survey conducted
in Calcutta, it was observed that most of the population in urban and rural areas
use piped water or ground water (tube well) for drinking (Figs 10 and 11). The

quality of water from these sources is variable as depicted in Table 5.

In rural areas, washing of utensils and clothing is often carried out in pond water,
which is highly polluted (faecal coliforms > 1000 mpn 100 ml™”). Cloths used for
wiping floors or drying utensils are mostly dirty and provide a possible source of
infection and cross-infection. Utensils are cleaned with potable water and
detergents in the majority of cases among the urban middle class and higher
income groups of the population. On the whole, the present level of personal and
domestic hygiene in the rural areas is extremely poor and may be the cause of
infection for all diseases spread through the faecal and oral route or by skin

contact, and the situation is not much different in unserved and underserved
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areas of the urban and peri-urban areas.

Collection, storage and handling of drinking water is one of the major risk areas in
respect to domestic hygiene. In a sample survey, it was found that in 68% of rural
households in India, water was taken out of the storage .pot using a container
without handles. This often leads to hands being dipped in the water and
contaminating it. Observations show that there is repeated hand contact with
drinking water during collection, storage and serving among all groups of people

in both rural areas and the urban community.

People's perceptions regarding linkage of community health with personal,
household and environmental hygiene are also not scientifically conditioned. In a
sample survey among the rural population it was found that 75% were unaware of
the link between exposed excreta and its deleterious affect to health. This is also
borne out by the ways people dispose of children’s stools. A graded relationship
was found among most people attempting to practice a rudimentary amount of
personal hygiene and a lesser amount of household hygiene, but almost no effort
was directed towards environmental hygiene, for which nobody wishes to take
responsibility. Most people are aware of a link between hygiene practice and
health, but their lack of conviction has resulted from years of tolerance to
unhygienic surroundings.
Table- 7

Quality of water sources tested in Calcutta

Water source Proportion of samples

faecally contamination

Municipal/community piped water supply (72 samples) >20%
Hand pump tube wells (81 samples) >20%

Open wells (20 samples) 85%

Village Ponds (20 samples) 100%

Household water reservoirs, household taps, in-house water >60%

containers, etc (80 samples)

Source: IFH Study, Calcutta, 2000
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Figure - 8

Sources of drinking water according to different sectors of the
population in Calcutta
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Figure - 9

Sources of water for washing according to different sectors of the
population of Calcutta
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Chapter-5

Discussion on Linkage Between Water and Sanitation Coverage and
Corresponding Disease Burden in the Country

51 The public health scenario in India

During the five decades since Indian independence significant progress has been
made in the health sector. The death rate per thousand of the population has been
brought down from 27.4 in 1947, the year of independence, to less than 10, by the
end of the century. Life expectancy has increased from 32.7 to 63 years during the
same period, while the rate of infant mortality has been reduced from 162.0 to 58.0
(Fig.-1 & Fig. 2). Among the major achievements made in public health are the
following: Figure-3 depicts the trend in infant mortality (IMR) and under-5 mortality

rates in the rural and urban areas in the country during 1980 to 2000.

e Eradication of smallpox
e Successful implementation of universal immunization programme and near
elimination of polio

e Creation of an extensive healthcare infrastructure in urban and rural areas.

Despite such impressive progress, however, the demographic and health scenario
of the country remains a cause of serious concern. The country has to deal with
more than 2 million malaria cases and 10 million cases of diarrhoea annually, not
to talk of Tuberculosis (17 million cases and 500,000 deaths) and other
communicable and non-communicable diseases provoked by environmental
causes. The traditional problems of water and borne infections combine with
malnutrition and poor environmental sanitation to form a vicious cycle which is
increasing the burden of diseases beyond the capacity of existing health
infrastructure and jeopardizing the productivity of the society. Today the urban
populations of the country are at the interface of the process of development and
environmental degradation, concurrently the rural population continues to suffer
from lack of sanitation and safe drinking water, malnutrition and ecological

insecurity. Health authorities are trying to make the best of a bad situation and
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struggling to maintain balance between the competing priorities of curing diseases,
containing epidemic along with promoting environmental and preventive health.
This heavy and critical burden of disease is putting tremendous pressure on the
health infrastructure, which hardly cope up with the same.
Figure-1
Socioeconomic and health parameters
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Figure-3

Trends in infant and under-5 mortality rates by residence, India, 1977-2002
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Communicable diseases

Communicable diseases continue to be a heavy burden on the health sector.
Though mortality has been reduced, morbidity due to water, sanitation and
hygiene-related issues, and vector borne diseases continue unabated as depicted
in next Chapter. Between 60% and 80% of ilinesses are related to faecal
contamination of drinking water and food and because of poor personal and home
hygiene, as well as environmental sanitation. During the past decades, reported
cases of diarrhoea, cholera, viral hepatitis and enteric fever have continued
unabated. In fact, these reported cases provide a gross underestimate of the real
figures. Community studies have shown that every child under 5 years of age has
two or three episodes of diarrhoea each year. The actual burden of water,
sanitation and hygiene-related infections in the community is, therefore, much

higher than the number of cases reported.
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5.2

Impact of Improved Water Supply and Sanitation Coverage in the Country
on the Burden of WSS Related Diseases

In the foregoing discussions and figures and tables as given in Chapter-4, it is
apparent that much progress is achieved in Water Supply coverage both in the
urban as well as rural areas in the country. An indirect indicator of the impact of
better coverage of water supply and sanitation are the reduction in infant
mortality rate under 5 and child mortality rate between the year 1980 and 2000

and also the improvement in Life expectancy at birth.

Infant mortality Rate However, the sicknesses and morbidities in
1980-114/1000 Live births respect of diarrheal diseases, enteric fever
2000- 68 ’ ’
Child mortality Rate hepatitis, cholera and vector-borne diseases
1984- 42.2 like malaria and filaria continues unabated,
1998- 22.5 . ,

as is apparent from the following tables and
Life expectancy (at birth) ) . )
1980- 57.9 years figures. Reported morbidity figures on
1998- 62.6 years selected water-borne diseases in India

between 1989 and 1998 is depicted in Figure 2 and the same between 1996 and
2006 are depicted in Figure 5, 6,7, 8.

Table- 1
Estimation of projected DALY (Diarrhoeal Diseases)
Year YLL YLD DALY
2006 23,382,577.8 418,869.4 23,801,447 .1
2011 25,194,882.5 451,334.5 25,646,217.0
2016 27,002,912.9 483,723.1 27,486,636.0

DALY: Disability-adjusted-life-year; YLL: Years of life lost; YLD: Years lost
due to disability

Table 1 and Figure 9 indicate the current and projected DALYSs lost in the country

in respect of Diarrhoeal diseases.

It is pertinent to note that the decrease in IMR and under — 5 mortality and also
improvement in life expectancy could be attributed to many factors. Improvement
in medical and curative treatment (Oral rehydration has significant contribution in

reducing death from Cholera & diarrhoeal disease), immunization, nutritional
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status, literacy, gender issues are among the key factors along with water and
sanitation improvement. However, the continued and unabated, level of sickness
and DALYs in relation to water and sanitation borne diseases, raise a big question
mark about the positive impact of water supply and sanitation coverage in the

country or rather the quality and validity of the coverage figures in respect of WSS.

The international decade of water supply and sanitation was launched in India in
1980 and much was expected in terms of health benefit from water supply and
sanitation projects undertaken. The Govt. of India significantly increased its plan
investment in the water supply and sanitation sectors during the 1980s and 1990s.
Figure-10 shows increased planned investments in the water supply and sanitation
sectors in India from the 1%' Plan (1951-56) to 9" Plan (1997-2002). It shows a
steady increase from 1.46% to 4.6%. However, the major share of these
investments went for water supply projects, with sanitation and hygiene promotion
being grossly neglected. That health benefits in terms of reduction of disease
burden were not commensurate with the investments is clearly indicated in Figures
4, 5, 6, 7, 8 and 9, which indicate that the morbidity of infectious diseases like
diarrhea, cholera, viral hepatitis and enteric fever remain almost unaltered, rather
increased. The propensity to give water supply projects much higher priority in
comparison to sanitation and hygiene has cost us hugely in terms of health gains.

It is improved hygiene and sanitation that transforms health.
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Figure-4

Reported Morbidity on Selected Water Borne Diseases in India
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Figure -5

Year-wise ADD cases (1996-2006)
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Figure -6
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Figure -7

Year-wise Viral Hepatitis cases (1996-2006)
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Figure - 9

Diarrhoeal diseases in India: Estimated DALYs lost (current and projected)
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Figure -10
Increased planned investments in WSS Sector in India
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The neglect of hygiene and sanitation along with water quality goes a long way in
explaining why improvement in water supply coverages has not brought the
expected health benefits in terms of reduction in disease burden. Having said
this, one could also question the validity of the coverage figures of urban and
rural water supply and sanitation a s discussed earlier, in terms of quality and
quantity. Recent surveys by Govt. of India, regarding the quality of the drinking
water supplied to the rural community clearly indicate that the number of people
actually covered by safe water is in reality much less than what is indicated in
Table-5 and Table-6 in terms of fully covered habitations. Similarly the quality of
urban water supply as indicated in Figure —7 of Chapter-4, raises question
regarding the validity of urban water supply coverage. The urban water safety
coverage figures also do not reflect on the plight of the urban poor, in respect of

access to safe water.

The reliability and adequacy of the available data and coverage figures on
community water supply and sanitation facilities are very much questionable. As
is evident, from the following table taken from ADB Report, when the same is
considered in the light of present national figures on urban water supply
coverage.

Table-2

Reliability & Adequacy of Community Water Supply Systems: Coverage Figures

A Myth or Reality?

Water Supply in Indian Cities

Cities Coverage | Avalalhty | Consumption Dremand Supply
(%a) { o) (Ltr/capita) imillion lir) mullion It
»  Calcutta 6 L} 209 1,125 1,125
o Chennai 97 4 80 60 400
+ Delhi 86 4 200 3.600 2,925
«  Mumba LM} ] 178 3,200 2700
+ Banzalore 70 2.5 105 970 680

Source: ADR (19978)
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5.3

From the above table, it is quite apparent that in many cities and towns of the
country, the urban poor living in the slums could access the municipal water
supply with much difficulty and for extremely short period. The crisis of urban
water supply in terms of quantity and quality is hardly reflected in the official
figure for urban water supply coverage. It is no wonder that the coverage figure

and disease burden does not match.

Linkage between availability of water supply and sanitation facilities
with the incidence of diseases like Acute Diarrhoeal disease, Enteric
Fever, Hepatitis and Cholera, across the states

Present status of community water supply and sanitation, state wise figures has
been depicted in Chapter-4. State wise figures for prevalence of key WSS related
diseases have been depicted in the figures 11 to 14 in the following section. The
status of vector-borne diseases (Malaria, Dengue) and diseases related to
chemical contaminants like Arsenic and Fluoride are depicted in sections 5.4, 5.5
and 5.6. The city specific situation on community water supply and sanitation is
discussed in Chapter-4.

5.3.1 Water Vis-a-vis Disease Burden (State wise)

An attempt has been made to examine the possible linkage between water
supply and sanitation coverage figures as available with the Ministry of Rural
Development and the disease burden figure as available from the Department of
Health in various states. Figure-11 depicts the percentage of not covered
habitations in respect of community water supply in various states, Vis-a-vis the
prevalence of Acute Diarrhoeal diseases (ADD) in states. Figure 12, 13 and 14
depicts the same against the prevalence of Enteric Fever, Hepatitis A and
Cholera, across states. In case of ADD, the correlation coefficient is 0.13, which
indicate positive correlation between prevalence of ADD and state wise
percentage of not covered habitation (Figure 15). Standard mathematical model
of correlation has been used. However, the correlation co-efficient for the other
diseases are negative, which indicate inverse relationship, which may not be
logically valid.
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The primary reason for the weak linkage and inverse co-relation between
percentage of not covered habitation and prevalence of diseases as mentioned
above, is limitations of coverage data and disease burden data as well as various
confounding and collateral factors discussed earlier like water quality, hygiene
behavior, literacy, women’s empowerment as ell as sustainability of sanitation
and water supply facilities created in the states. The varying status of water
quality in the so-called covered habitations of different states, along with diverse
socio-cultural parameters, make it difficult to establish the correlation between
lack of access to improved water and the burden of water/sanitation related
diseases.

5.3.2 Sanitation Vis-a-vis Disease Burden (State wise)

Figure 16, 17, 18, 19 depict the prevalence of ADD, Enteric fever, Hepatitis A
and Cholera in states vis-a-vis, the percentage of household not having latrines.
However, the basic assumption that the gap between the target (objective) of
IHHL and achievements on the same in various states, should be taken as an
index of proportion of total households, not having toilets, is questionable. Only,
in case of Cholera (positive co-relation co-efficient of 0.14) the mathematical
model indicates a positive relationship between percentage of household without

latrine and prevalence of diseases. (Figure 20)

In case of all other diseases, the co-efficient was found to be negative. Obviously
the reasons for weak or inverse relationship are as mentioned earlier — varying
socio-economic and cultural parameters as well as level of personal hygiene,
particularly hand washing, Home Hygiene, Food Safety etc, and most importantly
the limitations of sanitation coverage data as well as the disease surveillance

data.
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Figure-12
Water
Percentage of Not covered Habitations (Source: Ministry of Rural Development) across states, Vis-a-vis prevalence of
Enteric Fever (NICED/NICD). The data for fully covered and partially covered habitations were not considered as it was
expected that prevalence of the diseases would be higher in habitation where no safe water is available.
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Cholera (NICED/NICD). The data for fully covered and partially covered habitations were not considered as it was expected

Percentage of Not covered Habitations (Source: Ministry of Rural Development) across states, Vis-a-vis prevalence of
that prevalence of the diseases would be higher in habitation where no safe water is available.
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Figure-15
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The correlation coefficient is 0.13. This indicates positive correlation between percentage of not covered habitations and
prevalence of diarrhea in the states.
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Percentage of Households not covered (Source: Ministry of Rural Development,), Vis-a-vis prevalence of A.D.D state
wise. The data used was the difference between Coverage target (Objective) under IHHL and Achievement. The

assumption is that this figure depicts the absence of Household latrine.
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Percentage of Households not covered (Source: Ministry of Rural Development,), Vis-a-vis prevalence of Hepatitis A
assumption is that this figure depicts the absence of Household latrine.
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state wise. The data used was the difference between Coverage target (Objective) under IHHL and Achievement. The

Percentage of Households not covered (Source: Ministry of Rural Development,), Vis-a-vis prevalence of Cholera
assumption is that this figure depicts the absence of Household latrine.
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Figure- 20

Cases of Cholera/ 10000
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The correlation coefficient is 0.14. This indicates positive correlation between
Percentages of household with no latrine and Prevalence of Cholera in the states.

5.4

Vector-borne Disease Burden in the Country

Table-3 depicts the state wise figures for malarial cases and deaths from 2001 to
2005. Table-4 shows the state wise figures for Dengue cases and deaths during
1999-2005. It is to be noted that the country has a huge burden of vector-borne
diseases which are largely related to poor drainage and solid waste
management. In absence of précised data regarding the level of solid waste
management and drainage system for the disposal of storm water as well as
sullage, it would be difficult to correlate the burden of vector-borne diseases with
the environmental factors. However, as has been mentioned in Chapter-4, out of
4700 cities and towns in the country, only 237 are having sewerage system that
to partially. It is almost logical that the burden of vector-borne diseases is
continuing unabated. With the initial success of large scale use of insecticides,
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malarial cases came down to negligible level and the health authorities started in
terms of eradication of the diseases in the early sixties. Total number of cases of
malaria in the country was less than 50,000 in 1961. Since then, it increases
steadily and today, it has reached almost 3 million. Table 4.1 shows the increase
in the country cases and deaths in Malaria, in the country between 1962 and
1994. It is needless to say that the key factors behind the increase in Malaria and
other vector-borne diseases like Dengue, Filaria, Japanese Encephelitis etc in
the country are the following socio-ecological factors.

1. Indiscriminate and unplanned urbanization in the country.

2. Lack of drainage for storm water, sewage and sullage.

3. Lack of proper disposal of effluents from Septic tanks and other on-site
sanitation systems in the peri-urban and rural areas.

4. Lack of solid waste management in most cities and towns. Except for
metro cities, solid waste management and extremely inadequate in small
and medium towns and almost non-existent in rural and peri-urban areas.
Lack of scientific solid waste management is not only fouling the
environment and creating unhygienic neighborhood, but it is adding to the
problems of drainage and leading to vector-borne breeding.

That, vector-borne diseases could be effectively controlled by Bio-Environmental
Control Strategy, has been successfully demonstrated by the pilot projects
executed by National Malaria Research Institute in Gujarat and other states.
(Annex)
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Table- 3
Malaria cases and deaths in India: 1961-1994

YEAR CASES DEATHS
1961 49151 -
1962 59575 -
1963 87306 -
1964 112942 -
1965 99667 -
1966 145012 -
1967 278214 -
1968 274634 -
1969 347975 -
1970 694017 -
1971 1322398 -
1972 1428649 -
1973 1930273 -
1974 3167658 3
1975 5166142 99
1976 6467215 59
1977 4740900 55
1978 4144385 74
1979 3064697 196
1980 2898140 207
1981 2701141 170
1982 2182302 187
1983 2018605 239
1984 2184446 247
1985 1864380 213
1986 1792167 323
1987 1663284 188
1988 6854830 209
1989 2017823 268
1990 2018783 353
1991 2117472 421
1992 2125826 422
1993 2274804 329
1994 2200829 1069

-72-




Table-3.1
Malaria cases and deaths in India, state wise fiqures, 2001-2005
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Table-4

Dengue cases and deaths in India, state wise figures, 2001-2005

States/UTs

1
Andhra Pradesh
Bihar
Chandigarh
Delhi
Goa
Gujarat
Haryana
Karnataka
Kerala
Maharashtra
Orissa
Sikkim
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
Pondicherry
D& N Haveli
West Bengal
Total

West Bengal Scenario: Water Sanitation related Disease Burden

The West Bengal scenario in respect of WSS related disease burden is depicted
in the following figures and tables. Fig.21 depicts the incidence and case fatality
rates of acute diarrhoeal diseases between 2001 and 2006. Fig. 23 depicts the
incidence and case fatality rates of viral hepatitis between 2001 and 2006. The
same for enteric fever is shown in Fig. 25. It is interesting to note that all these
diseases show an increasing trend during this period when there has been
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1999 2000 2001 2002 2003 2004 2005
Cases Death Cases Death Cases Death Cases Death Cases Death Cases Death Cases Death
2 3 4 5 b 7 B g 10 m 12 13 14 15
0 0 5 0 1 0 6l 3 9% 5 230 1 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 15 0 0 0 0 0 0
168 2 180 2 32 3 4 2 882 35 66 3 10 2
0 0 0 0 1 0 0 0 12 3 0 0 0
2 0 20 0 69 0 40 0 249 ny 4 18 0
3 0 2 0 60 5 3 0 9% 4 25 0 0 0
3 0 1% 0 20 0 428 1 1226 7291 2 ¥ 0
0 0 0 0 41 0 219 2 3546 68 686 8 GBS 6
5 12 66 3 54 2 370 18 772 4 86 22 16 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
NA  NA NA NA NA NA NA MA  NA NA 12 0 0 0
419 1 91 | 49 0 2 B4B 13 5 0 2 0
| 0 0 0 1452 35 35 5 685 1M 200 5 / 0
135 2 81 1 816§ 392 0 1600 & 1027 0 18 0
8 0 0 0 21 0 0 0 738 8 0 0 0 0
0 0 0 0 0 0 0 0 6 0 8 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 32 0 0 0
944 17 650 7 3306 53 1926 33 12754 215 4153 45 938 8



significant improvement in sanitation in the state. Figures 16, 18 and 20 and
Table 5 depict distribution of diarrhea, viral hepatitis, enteric fever across districts
in West Bengal. In Section 5.1.1, the linkage between district wise sanitation
coverage data vis-a-vis prevalence of the above diseases have been discussed.
In Section 5.2.2, the linkage between water quality data and district wise disease
prevalence data have been discussed. The problem of arsenic contamination of
ground water in West Bengal and its impact on community health has been
discussed in section 5.5.4.
Figure-21

Cases/1000 population

Incidence and case fatality rates of acute diarrhoeal
diseases in West Bengal, 2001-2006
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Figure- 23

Incidence and case fatality rates of acute viral
hepatitis in West Bengal, 2001-2006
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Figure-24
Figure 8: Percentage distribution of viral
hepatitis cases, West Bengal, 2006
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Figure-25

Cases/1000 population

Incidence and case fatality rates of enteric fever in
West Bengal, 2001-2006
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Figure-26

Figure 7: Percentage distribution of enteric fever
cases, West Bengal, 2006
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Table -5

Incidence rate (per 1000) of water-borne diseases in West Bengal 2006

District Acute Diarrhoeal Viral Hepatitis Enteric Fever
Diseases
Bankura 18.72 0.03 2.53
Birbhum 25.57 0.09 1.27
Burdhaman 22.35 0.07 0.46
Dakshin Dinajpur 48.37 0.10 1.25
Darjeeling 70.16 0.26 1.82
Hooghly 21.33 0.067 2.08
Howrah 16.43 0.18 0.71
Jalpaiguri 41.87 0.31 1.81
Kochbihar 80.67 0.10 0.47
Malda 58.77 0.05 3.45
Murshidabad 56.84 0.10 1.38
Nadia 14.22 0.10 0.59
North 24 Pgs 17.22 0.02 131
Paschim Medinipur 32.60 0.06 1.32
Purba Medinipur 42.96 0.03 1.94
Purulia 44.64 0.01 3.65
South 24 Pgs 17.13 0.04 0.34
Uttar Dinajpur 40.74 0.029 0.25
State 32 0.08 1.35

5.5.1 Linkage of District wise sanitation coverage data with disease
prevalence

An attempt has been made to establish the relationship between availability of household
latrines with the incidence of diseases such as Diarrhea, Enteric Fever and Viral hepatitis.

The variables, containing district wise data, used were as follows:

Percentage of Households not covered (Source: DDWS, MoRD). The data used was Total
Households coverage (APL + BPL) without Toilet.

Limitations:
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Primarily rural sanitation coverage. The data may not include the urban coverage of
household sanitation.

Period of Reporting. The data reported from the district pertains to different years
Community Latrine users not included. In urban areas a large proportion of the BPL may
be using this shared facility.

Figure-27
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a. Prevalence of Diarrhea - Cases Reported per 1000 population during January —
September 2005, 2006 & 2007 (Source: )
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Figure-29

Prevalence of Enteric Fever - Cases Reported per 1000 population during
January — September 2005, 2006 & 2007 (Source: )
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Figure-30
c. Prevalence of Viral Hepatitis - Cases Reported per 1000 population during
January — September 2005, 2006 & 2007 (Source: )
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Table -6

Correlation between Percentages of household with no latrine and Prevalence of

Diarrhea
Diarrhea Diarrhea Diarrhea
attack / attack / attack /
1000 1000 1000 Average Diarrhea
District No HH Latrine 2005 2006 2007 attack / 1000
Bankura 90.57% 18 16 17 17
Birbhum 75.25% 20 21 13 18
Burdwan 72.39% 16 17 18 17
D. Dinajpur 87.16% 28 39 40 36
Darjeeling 73.83% 21 54 51 42
Hooghly 55.59% 15 17 20 17
Howrah 52.49% 17 15 15 16
Jalpaiguri 75.29% 46 41 38 42
Kochbihar 79.96% 53 67 53 58
Malda 88.81% 60 41 62 54
Murshidabad 83.65% 46 43 0 30
Nadia 65.35% 13 11 13 12
North 24 Pgs 59.91% 13 14 14 14
Pas. Medinipur 26.50% 23 27 25 25
Pur. Medinipur 7.48% 23 31 43 32
Purulia 92.84% 24 38 31 31
South 24 Pgs 73.91% 16 14 24 18
U. Dinajpur 93.11% 25 32 57 38
Correlation Coefficient 0.27
Figure-31
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Correlation coefficient between Percentages of household with no latrine and Average Diarrhea attack /
1000 is found to be positive 0.27.

-81-



Table -7

Correlation between Percentages of household with no latrine and
Prevalence of Enteric fever

Enteric Enteric | Enteric fever
fever fever attack /
attack / | attack/ 1000
No HH 1000 1000 2007 Average Enteric
District Latrine 2005 2006 fever attack / 1000
Bankura 90.57% 0.1 0.2 0.2 0.17
Birbhum 75.25% 0.1 0.1 0.1 0.10
Burdwan 72.39% 0 0 0.1 0.03
D. Dinajpur 87.16% 0.2 0.1 0.1 0.13
Darjeeling 73.83% 0.2 0.2 0.2 0.20
Hooghly 55.59% 0.1 0.2 0.1 0.13
Howrah 52.49% 0.2 0.1 0.1 0.13
Jalpaiguri 75.29% 0.1 0.2 0.1 0.13
Kochbihar 79.96% 0 0 0 -
Malda 88.81% 0.3 0.2 04 0.30
Murshidabad 83.65% 0.1 0.1 0.2 0.13
Nadia 65.35% 0.1 0 0.1 0.07
North 24 Pgs 59.91% 0.1 0.1 0.1 0.10
Pas. Medinipur 26.50% 0.2 0.1 0.1 0.13
Pur. Medinipur 7.48% 0.1 0.1 0.1 0.10
Purulia 92.84% 0.2 0.3 0.2 0.23
South 24 Pgs 73.91% 0.1 0 0 0.03
U. Dinajpur 93.11% 0 0 0 -
Correlation Coefficient 0.13
Figure-32
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Correlation coefficient between Percentages of household with no latrine and Average Enteric
fever attack / 1000 is found to be positive 0.13.
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Table —8

Correlation between Percentages of household with no latrine and

Prevalence of Viral hepatitis

o No HH Viral hepatitis Viral hepatitis | Viral hepatitis Averagg \_/iral
District Latrine attack / 1000 attack / 1000 attack / 1000 hepatitis
2005 2006 2007 attack / 1000
Bankura 90.57% - - 0.01 0.00
Birbhum 75.25% - 0.01 - 0.00
Burdwan 72.39% - 0.01 - 0.00
D. Dinajpur 87.16% 0.01 0.01 0.01 0.01
Darjeeling 73.83% 0.02 0.02 0.04 0.03
Hooghly 55.59% - - 0.01 0.00
Howrah 52.49% 0.02 0.02 - 0.01
Jalpaiguri 75.29% 0.03 0.03 0.02 0.03
Kochbihar 79.96% 0.01 0.01 - 0.01
Malda 88.81% - - 0.01 0.00
Murshidabad 83.65% 0.01 0.01 - 0.01
Nadia 65.35% 0.05 0.01 - 0.02
North 24 Pgs 59.91% - - - -
Pas. Medinipur 26.50% 0.01 0.01 - 0.01
Pur. Medinipur 7.48% - - - -
Purulia 92.84% - - - -
South 24 Pgs 73.91% 0.01 - - 0.00
U. Dinajpur 93.11% - - - -
Correlation Coefficient 0.04
Figure-33
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Correlation coefficient between Percentages of household with no latrine and Average Viral
hepatitis attack / 1000 is found to be positive 0.04.
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5.5.2 Linkage of District wise water quality data with disease prevalence

Presently data in respect of microbiological quality at the district/block/habitation
level is extremely scanty. Recently, the NGO managed laboratories set up with
UNICEF assistance in some of the districts of West Bengal, conducted sample
bacteriological testing. Figure — 34 shows the percentage of water samples
tested positive doe faecal coliform in various districts. In the following sections,
we have attempted to establish a correlation between this disease level water
quality data with the district wise disease prevalence data in respect of ADD,
Enteric Fever and Hepatitis A.

Figure-34
Percentage of Water Samples tested positive on Bacteriological test conducted by the NGO
laboratories. (Source: UNICEF/PHED)
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Table- 9

Correlation between Percentages of bacteriological test found positive and
Prevalence of Diarrhea

Diarrhea | Diarrhea | Diarrhea
attack / | attack/ | attack/ Average
1000 1000 1000 Diarrhea attack
District MPN (+ve) 2005 2006 2007 /1000

Bankura 2.00% 18 16 17 17
Birbhum 20 21 13 18
Burdwan 6.80% 16 17 18 17
D. Dinajpur 28 39 40 36
Darjeeling 21 54 51 42
Hooghly 15 17 20 17
Howrah 17 15 15 16
Jalpaiguri 7.80% 46 41 38 42
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Kochbihar 3.50% 53 67 53 58
Malda 60 41 62 54
Murshidabad 2.80% 46 43 0 30
Nadia 2.70% 13 11 13 12
North 24 Pgs 1.30% 13 14 14 14
Pas. Medinipur 4.10% 23 27 25 25
Pur. Medinipur 2.30% 23 31 43 32
Purulia 24 38 31 31
South 24 Pgs 1.00% 16 14 24 18
U. Dinajpur 5.60% 25 32 57 38
Correlation Coefficient 0.39
Figure-35
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Correlation coefficient between Percentages of bacteriological test found positive and Average
Diarrhea attack / 1000 is found to be positive 0.39.

Table- 10

Correlation between Percentages of bacteriological test found positive and
Prevalence of Enteric fever

Enteric Enteric Enteric
fever fever fever
attack / | attack/ | attack/ Average
1000 1000 1000 Enteric fever
District MPN (+ve) 2005 2006 2007 attack / 1000
Bankura 2.00% 0.1 0.2 0.2 0.17
Birbhum 0.1 0.1 0.1 0.10
Burdwan 6.80% 0 0 0.1 0.03
D. Dinajpur 0.2 0.1 0.1 0.13
Darjeeling 0.2 0.2 0.2 0.20
Hooghly 0.1 0.2 0.1 0.13
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Howrah 0.2 0.1 0.1 0.13
Jalpaiguri 7.80% 0.1 0.2 0.1 0.13
Kochbihar 3.50% 0 0 0 -
Malda 0.3 0.2 04 0.30
Murshidabad 2.80% 0.1 0.1 0.2 0.13
Nadia 2.70% 0.1 0 0.1 0.07
North 24 Pgs 1.30% 0.1 0.1 0.1 0.10
Pas. Medinipur 4.10% 0.2 0.1 0.1 0.13
Pur. Medinipur 2.30% 0.1 0.1 0.1 0.10
Purulia 0.2 0.3 0.2 0.23
South 24 Pgs 1.00% 0.1 0 0 0.03
U. Dinajpur 5.60% 0 0 0 -
Correlation Coefficient -0.13
Figure-36
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Correlation coefficient between Percentages of bacteriological test found positive and Average
Enteric fever attack / 1000 is found to be positive -0.13.

Table-11

Correlation between Percentages of bacteriological test found positive and
Prevalence of Viral hepatitis

Viral Viral Viral
hepatitis | hepatitis | hepatitis
attack / | attack/ | attack/ | Average Viral
1000 1000 1000 hepatitis attack
District MPN (+ve) 2005 2006 2007 / 1000
Bankura 2.00% - - 0.01 0.00
Birbhum - 0.01 - 0.00
Burdwan 6.80% - 0.01 - 0.00
D. Dinajpur 0.01 0.01 0.01 0.01
Darjeeling 0.02 0.02 0.04 0.03
Hooghly - - 0.01 0.00
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Howrah 0.02 0.02 - 0.01
Jalpaiguri 7.80% 0.03 0.03 0.02 0.03
Kochbihar 3.50% 0.01 0.01 - 0.01
Malda - - 0.01 0.00
Murshidabad 2.80% 0.01 0.01 - 0.01
Nadia 2.70% 0.05 0.01 - 0.02
North 24 Pgs 1.30% - - - -
Pas. Medinipur 4.10% 0.01 0.01 - 0.01
Pur. Medinipur 2.30% - - - -
Purulia - - - -
South 24 Pgs 1.00% 0.01 - - 0.00
U. Dinajpur 5.60% - - - -
Correlation Coefficient 0.45
Figure-37
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Correlation coefficient between Percentages of bacteriological test found positive and Average

Viral hepatitis attack / 1000 is found to be positive 0.45.

5.5.3 Case Study on Diarrhoea and Cholera, vis-a-vis, Water Quality and
Sanitation in Kolkata

Figure below depicts the extremely poor status of water quality (Faecal
contamination) and sanitation in the city of Kolkata and its impact of extremely
high level of morbidities of Diarrhoea and Cholera in the comminuty.
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General comments

The district wise disease prevalence data in West Bengal indicates positive
correlation with lack of sanitation and safe water. Lack of sanitation data in
districts has positive correlation co-efficient of 0.27 for diarrhea, 0.13 for enteric
fever, and 0.04 for viral hepatitis. Percentage of water samples found positive for
faecal coliform shows a positive correlation coefficient of 0.39 for diarrhea and
0.45 for viral hepatitis. However, the correlation coefficient for enteric fever is -
0.13. On the whole the West Bengal scenario depicts a more rational and logical
correlation between water, sanitation and health, compared to the national
scenario.

5.5.4 Arsenic contamination of ground water in West Bengal and related
disease burden

During the last two decades arsenic contamination of ground water has become
a serious public health problem in West Bengal. Figure 38 shows the arsenic
affected blocks in West Bengal. Presently 79 blocks (more than 6000 habitations)
are affected in 9 districts. 10 to 15 million people are at risk. However, the
disease surveillance and epidemiological data in respect of people suffering from
Arsenicosis and more serious health problems is extremely scanty. The routine
disease surveillance data available from Government system indicates a rather
low disease burden. Table-10 depicts the percentage of tubewells having arsenic
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content in the affected blocks. Figure-38 shows the distribution of Arsenicosis
cases in the affected districts of West Bengal between 2004 to 2006. Figure 39
depicts district wise percentage of tube wells having arsenic more than the WHO
guideline value of 0.01 mg/l. Figure- 40 depicts district wise percentage of tube
wells having arsenic more than BIS standard of 0.05 mg/l. The correlation
between the percentage of tube wells having arsenic more than 0.01 and 0.05
mg/l in the affected districts with the number of arsenicosis cases in those
districts indicates a positive coefficient of 0.76 and 0.70 respectively. Though it
must be mentioned that the official disease burden statistics might be a faction of
the true disease burden. In an epidemiological survey carried out by Dr. D.N.
Guha Majumdar (Member, Arsenic Task Force, West Bengal) in one of the
affected districts of West Bengal (South 24 Parganas), where 7683 people were
examined in 57 arsenic affected villages, the prevalence of arsenical skin lesion
was found to be 4.6%. Further Dr. K.C. (2003) reported the incidence of arsenic
related cancer to be 5.1% among 4865 cases of arsenicosis examination during
the period of 1983 to 2000. However, the data of the former study represented
information in a highly exposed region of the state, while the later data were
compiled from cases examined in a tertiary referral centre and some scattered
survey carried out in the affected districts of the state. Figure 41 depicts the
increasing trend of arsenic related skin cancer in the state.

Table 12
Percentage of tube well having Arsenic content (in mg/l) in the affected districts

DISTRICT Tw | <001 | 5% | Zo1o | om0 | 20
MALDA 19279 | 4363 | 2651 | 1124 10.76 | 7.81
MURSHIDABAD | 40,593 | 3117 | 3812 | 1658 008 | 487
BARDHAMAN 6518 | 8475 | 875 3.18 255 | 074
NADIA 20640 | 3292 | 4120 | 1642 706 | 231
NORTH 24 25987 | 4295 | 3110 | 1239 823 | 527
PARAGANAS
HOOGHLY 2087 | 6354 | 24.25 7.14 465 | 0.38
HOWRAH 879 | 9932 | 034 0.11 023 | 0.00
SOUTH 24 7,284 | 8079 | 1256 2.36 206 | 218
PARAGANAS
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Figure-38

Arsenic affected blocks in West Bengal

B Arsenic Affected Blocks

Affected Districts : 8§

Affected Blocks : 79

Affected Habitations : 6623
Affected Population : 8.38 Million
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Figure —39
District wise Percentage of tube well having Arsenic more than
(WHO qguideline) 0.01
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Figure —40

District wise Percentage of tube well having Arsenic more than
(BIS Standard) 0.05 in the affected blocks
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Figure —40

Distribution of arsenics cases in districts, West Bengal, 2004 to 2006
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Figure — 41

Increasing malignancy due to Arsenic contamination in West Bengal
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(Source: Dr. K.C. Saha, Ex-Prof. of Dermatology, School of Tropical Medicine, Calcutta)
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5.6 Fluoride in Groundwater and Endemic Fluorosis in India
Table-13 depicts the gradual spread of endemic fluorosis in the country. Today,
almost 65 million people in more than 200 districts spreading over more than 20
states are suffering from endemic fluorosis. Table-14 shows the state wise
figures of rural population exposed to the risks of fluorosis. Table-15 depicts the
state wise figures of percentage of districts affected with endemic fluorosis in the
states. The environmental cause of fluorosis is the presence of fluoride in
groundwater. People drinking more than 1.5 mg/| of fluoride in groundwater suffer
from fluorosis. With moderate level of fluoride in drinking water, the suffering is
limited to dental fluorosis but at higher level this could lead to crippling, skeletal
fluorosis.
Table — 13
Review of Fluoride & Fluoride endemicity in India
S.No | Year Number of states States endemic
endeimnic
1930 -1960s 2 states AP, Punjab
1961 - 1950s 10 states
3. 1987 (Water Mission) |13 states
4. 1990 -1992 3 Additional states Kerala, J&K and
WB
5. 2000 - [ Bifurcationof |2 Additional states Jharkhand &
Bihar, MPand UP | Chhatisgarh
6 2000 1 Additional state Assaim
2007 Total 19 States 195 1o 213 Districts
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Rural population at risks to Fluorosis

Table — 14

State Total Rural Rural Percentage of
Population] Population | Population | Total Population
(million) (million) At Risk At Risk
(million)

Andhra Pradesh 74.62 52.31 13.50 18.10
Bihar 98.12 83.67 NA NA
[Delhi 13.42 1.23 0.16 1.4
Gujarat 47.56 29.45 4.78 10.10
[Haryana 19.83 11.57 217 10.90
Jammu & Kashmir 9.71 7.22 NA NA
Karnataka 51.65 34.42 6.90 13.40
Kerala 32.08 22.43 NA NA
[Madhya Pradesh 78.81 58.36 1.68 2.10
[Maharashtra 90.45 52.84 0.14 0.20
Orissa 35.53 29.80 3.26 9.20
[Punjab 23.28 16.05 2.07 8.90
[Rajasthan 52.94 39.82 10.90 20.60
Tamil Nadu 61.43 39.19 7.64 12.40
[Uttar Pradesh 167.66 130.83 11.77 7.00
West Bengal 78.32 56.21 1.65 2.10
Assam 25.88 22.62 NA NA
All India 961.29 691.02 66.62 6.90
NA — Not Assessed
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Table — 15

Endemic Fluorosis in India (State wise figures)

States Endemic Fluorosis| Total District Endemic Percentage of
District districts affected

Andhra Pradesh 23 16 69.57
Assam 23 2 0.86
[Bihar & Jharkhand 41 6 14.63
IDelhi 13 4 30.77
IGujarat 19 18 94.74
[Haryana 19 12 63.16
Jammu & Kashmir 14 1 7.14
[Karnataka 27 18 66.66
IKerala 14 3 21.43
Madhya Pradesh & 45 16 35.55
Chhattisgarh

IMaharashtra 32 10 31.25
[Orissa 32 10 31.25
IPunjab 17 14 82.35
[Rajasthan 32 32 100
Tamil Nadu 29 8 27.59
[Uttar Pradesh 83 18 21.69
IWest Bengal 18 4 22.22

5.7 Geo-Environmental and Climatological factors’ influence on

endemecity of WSS diseases in India

As discussed earlier, in Chapter-3, climatological, environmental, topographical
and hydrogeological factors influence morbidity pattern in the community to a
large extent. Table-16 indicates the districts in the country which are endemic of
diarrhoeal disease. Figure-42 depicts the month wise distribution of diarrhea
cases, on the basis of a case study conducted in South Andaman. As such while
evaluating the impact of improved water and sanitation facilities or the lack of the

same in a community. We need to consider these influencing factors as well.
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Table — 16

District known to be endemic in respect of Diarrhoea in the various states

States

Districts

Assam

Karbi Along, Nagaon

Andhra Pradesh

All districts except Adilabad, Nizamabad, West Godavarri,
East Godavari, Vishakhapatnam, Vizianagram, Srikakulam

Bihar

Palamu, Daltonganj, Giridh, Gaya, Rohtas, Gopalganj,
Paschim Champaran

Delhi (Blocks)

Najafgarh, Kanjhawala, City, Alipur

Guijarat

All districts expect Dang

Haryana

Rewara, Faridabad, Karnal, Sonepat, Jhind, Gurgaon,
Rohtak, Kurukshetra, Mohindragarh, Kaithal, Bhiwani, Sirsa

Jammu & Kashmir

Doda

Dharwad, Gadag, Bellary, Belgam, Raichur, Bijapur,

Karnataka Gulbarga, Chiradurga, Tumkur, Chikmagalur, Mandya,
Bangalore, Mysore

Kerala Palghat, Alleppey, Vamanpuram

Maharashtra Chnadrapur, Bhandara, Nagpur, Jalgaon, Bulduna, Amravati,

Akola, Nanded, Yavatmal, Sholapur

Madhya Pradesh

Shivpur, Jabua, Mandla, Dindori, Chhindwara, Dhar Bidisha,
Seoni, Sehore, Raisen

Orissa Phulbani, Koraput, Dhenkanal
Mansa, Faridkot, Bhatinda, Muktsar, Moga, Sangrur,
Punjab Ferozpur, Ludiana, Patiala, Amritsar, Ropur, Jalandhar,
Fatehgarhsahib
Rajasthan All the 32 districts
Tamil Nadu Salem, Periyar/Erode, Dharmapuri, Coimbatore, Vellore,

Tiruchirappali, Madurai, Virudunagar

Uttar Pradesh

Unnao, Agra, Meerut, Mathura, Aligarh, Allahabad, Raiberili

West Bengal

Birbhum, Burdwan, Bankura, Purilia
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Figure- 42

Seasonal variations of Diarrhoea cases in South Andaman, 2005
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Month-wise distribution of Diarrhea Cases on the basis of a case study was done with a
total 546 Diarrhoeal episodes due to shigellosis in South Andaman
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6.1

6.2

Chapter-6

National Level Workshop on
“Water Borne and Related Diseases”

Preamble:

The National level Workshop on “Water Borne and Related Diseases” has been
organised by Public Health Engineering Deptt., Govt. of West Bengal. The
venture has been supported by World Health Organisation (India Cuntry Office).
The approval of the programme was conveyed by WHO vide their no WR/IND
PHE 001G [SE/07198031] dt. 12/06/07 of Mr. Pradip Dewan, Programm and
Administrative Office. The fund for organising the workshop was provided by
WHO.

The programme was held at Dakshin Roypur Water Treatment Plant
Auditorium, (Budge Budge — Il block, Distt. — South 24 Parganas, West
Bengal State) from 23" to 25" July 2007. The details of the programme is
enclosed as Annexure — |. The details of participant in placed at the end of the
recommendation as Annexure — Il.

Considering the strength of participants and other factors, the workshop has
been oriented on Seminar setup with interactive sessions at the end of each
Plenary Sessions.

Inaugural Session:

The welcome address was given by Sri P. K. Dutta, Engineer-in-chief and Ex-
officio Secretary, Public Health Engineering Department, Govt. of W.B.

In his speech he cordially invited all the participants and also outlined the existing
marvelous infrastructural facilities of the department for organising such
programmes, in general, and available appropriate amenities of this venue, in
particular. He placed an overview of water supply scenario under the aiges of
PHED, WB. He also thanked WHO for their gesture in allowing this department to
undertake the organising of such an important programme. He also thanked
WHO for their support in two previous training courses on Water Quality Testing,
Monitoring & Surveillance, which was held at the same venue and was attended
by practicing engineers and professionals from different state of PHE
Departments in India.

Prof. K. J. Nath, Chairman, Arsenic Task Force, West Bengal and Principal

investigator of WHO study group on Water borne and related disease issue
programme
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He delivered the keynote deliberation of this workshop and outlined the necessity
of such an interaction on one of the most important issue of the day, which is the
theme of this seminar.

Mr. Achinta Sengupta, NPO (SDE), WHO, India Country Office explained the
role of WHO, who associate with different Governments, Organisations,
Institutions and individuals, all over the world, on different health related issues.
He also submitted the views and findings of WHO on global Water Borne and
related Diseases issue with specific stress on India. He expressed his hopes for
a meaningful discussion and interaction during this programme.

Mr. Gautam Deb, Hon’ble Minister-in-charge, Housing and Public Health
Engineering Deptt., Govt. of West Bengal, first lighted the lamp as a mark of
inauguration. Then he kindly delivered a nice speech narrating the importance of
the issues as per caption theme of this program. He also presented an
encouraging scenario of his deptt. in tackling the issues related to safe drinking
water throughout the state, including the achievements made so far and the
future plan. He also gave an outline of the functionary of total sanitation
campaign in this state. He acknowledged the co-operation he receives on all
related issues, from different organisations and individual experts. He wished
success of this programme.

Plenary Session |

This session was chaired by Dr. (Smt.) Indira Chakraborty, Director, All India
Institute of Hygiene and Public Health, Kolkata who regulated the session,
including the interaction slot at the end of the session, in most befitting manner
and also placed her nice concluding remarks.

Plenary Session Il

This session was chaired by Dr. S. P. Sinha Ray, Member, Arsenic Task
Force, West Bengal. The chairman took keen initiative to run the session in an
effective manner and the session has been conducted very successfully. The
chairman provided his valuable inputs wherever needed.

Plenary Session lll and IV (Combined)

This session was chaired by Prof. K. J. Nath, Chairman, ATF, West Bengal
and Principal Investigator, WHO study team on ‘Water borne and related
disease burden’. This session is continued longer and the lunch break was
delayed. Prof. Nath conducted the business in most proper manner. He also
conducted the interaction with all the participants effectively and efficiently, at the
end of the session.
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6.3 PROGRAMME DETAILS

Time | Activity | Topic | Presenter
DAY - [; 23" July, 2007, Monday
13.00 hrs. to
14.00 hrs REGISTRATION
INAGURAL SESSION, CHAIRPERSON-SRI P.K. DUTTA, ENGINEER-IN-CHIEF &
EX-OFFICIO SECRETARY, PHED, GOVT. OF WEST BENGAL
14.30 hrs. to Sri. P.K. Dutta, Engineer-in-Chief &
) : Address Welcome to Delegates Ex-Officio Secretary, PHED, Govt. of
14.35 hrs.
West Bengal
Objective and . :
14.35 hrs. to Prof. K.J. Nath, Chairman, Arsenic
14.40 hrs. Address background of the Task Force, West Bengal
eminar
14.40 hrs. to Sri Achinta Sengupta, NPO (SDE),
14.45 hrs. Address Role of WHO WHO India Country Office
14.45 hrs. to Sri Gautam Deb, Hon’ble MIC,
; ' Inauguration Inaugural Speech Housing PHE Dept. Govt. of West
15.20 hrs.
Bengal
15.20 hrs. to
15.50 hrs. TEA BREAK
PLENARY SESSION- | & Il, CHAIRPERSON - DR. INDIRA CHAKRABORTY,
DIRECTOR, AlIH&PH
Water & Sanitation related | (i) Prof. K.J. Nath, _
15.50 hrs to _ disease burden- Principal Investigator & Chairman,
16.10 hrs Presentation International and National ATF’ West Bengal )
perspective (WHO Study) ii) Prof. Ar_unabha Majumdar,
Co-Investigator
Water Quality Status and (i) Sri S.P. Sarkar, Chief Engineer,
N PHE Dte, WB
16.10 hrs. to . Institutional arrangement | .. o .7, "
Presentation : ; ii) Sri Animesh Bhattacharya
16.30 hrs. for surveillance in West . 7
Bengal Dty. Supdt. Engineer (Monitoring
Cell), PHE Dte, WB
Dr. M.K. Ghosh, Asst. Director,
16.30 hrs. to Presentation .Status qf water-borne Health & Family Welfare Dept. Govt.
16.50 hrs. diseases in West Bengal
of West Bengal
16.50 hrs to . Arsenic contamination in | . ' 1 5ha Majumdar, Member,
Presentation ground water and its .
17.10 hrs. . Arsenic Task Force, West Bengal
impact on health
17.10 hrs to Point-of-use (in home) Dr. Nimish Shah, Head,
1% 30 hrs Presentation Treatment and safe Environment Society Laboratory,

storage of drinking water

Unilever India Research
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Cholera and Enteric

Dr. Dipika Sur, Dy. Director,

17.30 hrs. to Presentation diseases — State wise National Institute of Cholera and
17.50 hrs. .
status Enteric Diseases, Kolkata
13852;[1?;0 DISCUSSION ON PRESENTATIONS IN THE SESSION

PLENARY SESSION- Il & IV, CHAIRPERSON — PROF. K.J NATH, PRINCIPAL INVESTIGATOR
& CHAIRMAN, ARSENIC TASK FORCE, WEST BENGAL

Sanitation and Hygiene in

Mr. Chandan Sengupta
Chairman

11.30 hrs. to Presentation West Bengal and its Sanitation Task Force
11.45 hrs. impact on Community West Bengal, P&RDD, Govt. of West
Health Bengal
Dr. Sujan Chakraborty, MP (Lok
11.45 hrs to Sabha) & Chairman, Advisory
; Presentation General Address Committee on Surface Water based
12.10 hrs . )
Water Supply Scheme in the Arsenic
affected areas of South 24 Parganas
12.10 hrs to Health aspects of Water Dr. Uma Chawla, Jt. Director,
; Presentation Quality Monitoring and National Institute of Communicable
12.30 hrs . .
water borne disease Diseasea
Dr. Debasis Dutta
Public Health Administration
12.30 hrs to . . Department
12.50 hrs. Presentation Water-borne disease All India Institute of Hygiene and
Public Health, Kolkata
Dr. Razia Sultana
Water-borne diseases in Senior Scientist and Manager
12.50 hrs. to Presentation slum areas, a case study Capacity Building Cell
13.10 hrs. of Meer Alam Tank, Environmental Protection Training &
Hyderabad Research Institute, Hyderabad
Mr. R. Sethuraman, Advisor,
Status of Urb?” Water Central Public Health and
13.10 hrs to . Supply and Sanitation and . . .
Presentation : ; Environmental Engineering
13.30 hrs impact on communicable L -~
di Organization, Ministry of Urban
iseases
Development, GOI
i) Public-Private
Partnership for water
safety in Hyderabad Mr. Dhanraj
13.30 hrs to Presentation i) Acute Gastroenteritis Institute of Health System
13.50 hrs. risks associated with Hyderabad
water quality and
sanitation in Hyderabad
(Two case studies)
13.50 hrs. to
14.40 hrs LUNCH BREAK
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14.40 hrs to
15.50 hrs

DISCUSSION ON PRESENTATION IN THE SESSION

15.50 hrs to
16.20 hrs

TEA BREAK

16.20 hrs to
17.30 hrs.

DAKSHIN ROYPUR WATER TRETAMENT PLANT VISIT

17.30 hrs to
19.00 hrs

RIVER CRUISE WITH TEA & SNACKS ON BORAD

DAY - 3; 25" JULY 2007, WEDNESDAY

PLENARY SESSION FOR RECOMMENDATION AND CONCLUDING SESSION, CHAIRPERSON
— SRI P.K. DUTTA, ENGINEER-IN-CHIEF & EX-OFFICIO SECRETARY, PHE DEPT, WEST

BENGAL
10.00 frs to DISCUSSION ON DRAFT RECOMMENDATION
11.00 hrs.
11.00 hrs to
11.20 hrs. TEA BREAK
1111'230hr:?st0 Speech by Prof. K.J. Nath, Chairman, Arsenic task Force, West Bengal
11.30 frs to Speech by Sri Achinta Sengupta, WHO India Country Office
11.40 hrs.
11.40 hrs to | Speech by Sri Engineer-in-Chief & Ex-Officio Secretary, PHED, Govt. of West
11.50 hrs Bengal.
11.50 hrs. to . . .
12.20 hrs. Vote of thanks by Sri S. Dutta, Chief Engineer, PHE Dte, Govt. of West Bengal
12.20 hrs to
13.30 hrs LUNCH BREAK
14.00 hrs DEPARTURE FROM VENUE
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6.4 List of Participants

Sl Name & Designation Contact No.
No.

1. Prof. K.J. Nath 9831275668 [M]
Chairman Email: kumarjyoti@rediffmail.com
Arsenic Task Force
West Bengal, Kolkata

2. Mr. Prabir Kr. Dutta (033) 22485281 (0O)
Engineer-in-Chief & Ex-officio Secretary 9830135287 (M)

PHE Department Email: eicphed@vsnl.net
Govt. of West Bengal
3. Mr. Achinta Sengupta 9818716586 [M]
National Professional Officer (SDE) Email: senguptaak@searo.who.int
World Health Organization (India Country
Office), Delhi
8. Dr. Tapan Chakraborty 09422110351[M]
Director grade Scientist & Head Email: t_chakrabarti@neeri.res.in
Environmental Biotechnology Division
National Environmental Engineering
Research Institute, Nagpur
9. Dr. D. Chattopadhyay (011) 23061968 (O)
Asstt. Director General 09811256697 (M)
Directorate General of Health Services Email: adgif-mohfw@nic.in
Department of Health & Family Welfare dchattopadhya@yahoo.co.in
Govt. of India, Delhi
10. | Dr. Dipika Sur 9831019515 (M)
Deputy Director Email: dipikasur@hotmail.com
National Institute of Cholera & Enteric
Diseases, Kolkata

11. | Dr. Tapas Gupta (033) 2335-1625 (O), (033) 24132969 [R]

Senior Environment Engineer & In charge
Consent Cell

Pollution Control Board
West Bengal, Kolkata

9830024276 (M)
Emai: tkg@wbpcb.gov.in
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12. | Prof. Arunabha Majumder 9830305218 [M]
Coordinator Email: arunabhamajumder@hotmail.com
Sulabh International Academy of
Environmental Science, Kolkata

13 | Dr. M.K. Ghosh (033) '2357-1192 [O]

Asstt. Director Health Service ('033) 2333-0181 [R]
Health & Family Welfare Department 9433525815 [M]
Govt. of West Bengal, Kolkata Email: sndutta_2007@yahoo.co.in

14. | Dr. D.N. Guha Majumder Email: arstaskforce _corecom@vsnl.net
Member, Arsenic Task Force
West Bengal, Kolkata

15. | Dr. SP. Sinha Roy 9830847725 [M]

Member. Arsenic Task Force Email: arstaskforce_corecom@vsnl.net
West Bengal, Kolkata

16. | Dr. Razia Sultana 09848475506 (M)

Senior Scientist and Manager Email: razia@eptri.com
Capacity Building Cell

Environmental Protection Training &

Research Institute, Hyderabad

17. | Dr. Nimish Shah 09341703119 (M)

Head, Environmental Safety Laboratory Email: nimish_shah@unilever.com
Unilever India Research

18. | Dr. V.P. Sharma (011) 23134612 [O]

Emeritus Scientist, Delhi Email: vinodsharma@gmail.com

19. | Mr. Chandan Sengupta 9830303122 [M]
Chairman Email: wbtscaskforce@yahoo.co.in
Sanitation Task Force
West Bengal, Kolkata

20. | Dr. Debasis Dutta 9433193137 [M]

Public Health Administration Department,
All India Institute of Hygiene and Public
Health, Kolkata

Email: dutta29@gmail.com
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21. Dr. Anjali Srivastava 9331237706 [M]
Head, NEERI Kolkata Office Email: anjali54@gmail.com
1-8, Sector EKDP, EM Bye Pass
Kolkata 700 107
22. Dr. Deba Prashad Chatterjee 9231625536 [M]
Reader in Sociology
Maulana Azad College Email: debaprashad@rediffmail.com
Kolkata 700 013
23. Mr. Dhanraj 09989251521 (M)
Institute of Health System, Hyderabad Email: anudhanu@rediffmail.com
24. Mr. S.P. Sarkar 9830259217 [M]
Chief Engineer Email: ce_hqg@wbphed.gov.in
PHE Dte. Govt. of W.B.
25. Mr. Sukomal Dutta (033) 22439493 (O)
Chief Engineer
PHE Dte. Govt. of W.B. Email: ce_ wz@wbphed.gov.in
26. Mr. Animesh Bhattacharyya (033) 22486312 [O]
Dy. Supdt. Engineer, Monitoring Cell 9433437649 [M]
PHE Dte. Govt. of W.B. Email: animeshmail@rediffmail.com
27. Ms. Tamali Ganguli 9830024474 [M]
Office Coordinator, (033) 65683890 [O]
Water for People, Kolkata Email: tganguly@waterforpeople.org
28. Mr. Abhijit Das 9433449642 [M]
Research Scholar, Jadavpur University Email: abhitdasecon@gmail.com
Kolkata
29. Mr. A.S. Sundarraj (033) 22892511 [O]
Consultant - WQ, Unicef Kolkata Field Email: drssr74@rediffmail.com
Office, 219/2, AJC Bose Road
Kolkata 700 017
30. Malabika Goswami 22485354 [O]

Asstt. Director
| & CA Dept.

94331-22870 [M]
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6.5

Recommendations:

(The final ‘Recommendation’ is based on suggestions made by participants as
stated in last paragraph of the concluding session)

The National Level Seminar on “Water & Sanitation Related Disease Burden”
wherein presentations were made by distinguished speakers from national
institutes who deliberated at length on the issues related to the extremely serious
Public Health Impact due to lack of access to safe water and facilities for
environmental sanitation.

At the end of 3 days of in-depth interactions, considering the enormous impact on
public health of,

Microbial (Bacterial, Protozoal & Viral), helminthic & Chemical contamination
(Arsenic, Fluoride, heavy metals and pesticides) of drinking water sources &
distribution systems, creating huge burden of diarrhoeal, helminthic and other
water borne diseases

Lack of safe water supply and inadequate excreta disposal systems.

Inadequate food safety.

Lack of hygienic habits in the community.

Inadequate drainage & solid waste management and bio-environmental control
measures creating vector breeding and increasing vector-borne diseases.

Lack of appropriate institutions, legislations & infrastructure for environmental
monitoring & surveillance.

Lack of effective co-ordination between Ministry of Health / Ministry of
Environment & Forest / Ministry of Rural Development / Ministry of Urban
Development / Ministry of Water Resources and other concerned Departments
Inadequate advocacy by the Ministry of Health on Environmental Health issues.
Lack of awareness about health benefits related to safe water, sanitation and
other environmental services.

The participants of the seminar resolve to recommend the following action plans
for consideration of the policy makers and planning authorities:-

1. Strengthening ***** Department of Health to support decision making for
Environmental Health protection.

» Creation of a separate cell on environmental health within the department
of Health including team members with skills in environmental health
policy, environmental epidemiology and social science who will develop
intra-departmental skills and will interact with other agencies. Initially
starting with a review and situational analysis of the current Departments
of Health/ Ministry of Environment & Forest / Ministry of Rural
Development / Ministry of Urban Development / Ministry of Water
Resources and other concerned Departments
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Development of Appropriate Legislations and mechanism of
enforcement —

i)

Development of appropriate Legislations and mechanism of

enforcement related to environment and health, beginning with a

systematic review of existing legislations and gap identifications
related to the same and possibly leading to development of an
integrated environmental monitoring and health protection
legislation.

Infrastructure strengthening

There is a need for providing/ strengthening necessary infrastructure for

water supply, sewerage and sewage treatment, drainage and solid waste
management both in urban and rural areas, where ever they are lacking,
which are complementary to the health and well being of the community.

Strengthening information systems for decision-making.

a.

Development of a priority programme of epidemiological research
on environmental health impacts in the country related to air, water,
soil, food, shelter and ecology, in order to create understanding of
priority problems.

Development of a systematic database with periodic updating on
the distribution (spatial, social, demographic) of preventable
environment related diseases of major public health significance,
with a view to prioritize environmental interventions to areas and
groups in greatest need.

Strengthening Training in and Orientation towards environmental
health.

a.

Develop programme of in-service training/awareness-raising on
environmental health priorities and policy for multiple audience
(***Health professionals; panchayet leaders; NGOs; CBOs; urban
local body personnel)

Review and strengthen educational curricula related to
environmental health monitoring and management (e.g. in
Medicine; Public Health /Environmental engineering; urban
planning).

Review and strengthening educational curricula related to
environmental health and hygiene in schools.

Develop ****** programme of training in environmental health policy
in order to augment core of expertise in environmental
epidemiology and policy within the state.
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6. Strengthen mechanism for Inter and Intra Collaboration

a.

Development of **** environmental and health monitoring
and action projects, initially through pilot projects in order to
quide joint decision making processes (for example - water,
sanitation and Health centres by Panchayet )

Development of opportunities for convergence between
environment and health initiatives within the state,
specifically beginning with a systematic institutional review of
inter-institution and programme collaborative processes.

7. Awareness generation and IEC

a.

Development of public awareness programmes through
improved risk perception and development of risk
communication strategies.

Development of skilled human resource down to the grass
root level, for awareness generation and interpersonal
communication

[The “recommendation” draft has been mailed to participants on 31.07.2007 and
requested to provide suggestion/ further input, within a week time. The final
‘recommendation” to be prepared accordingly].
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Chapter-7

Sanitation/Hygiene practice and perception and health linkage:

7.1

7.1.2

Pilot studies in West Bengal

A Case Study on Sanitation-Health Linkage in the “Nirmal Grams” in
Murshidabad and Bankura Districts in West Bengal, June-July 2007

7.1.1 Background and Context

Impact on disease burden due inadequate vis-a-vis improved drinking water
supply and sanitation is a complex issue. In the forgoing chapters, we have
reviewed the international perspective as well as national and state wise data in
respect of WSS coverage and disease burden. We have discussed about the
confounding factors and data limitations as key constraints in establishing the
correlation. Therefore, it might be useful to carry out a comparative study
between the Nirmal Gram Puraskar villages, which are now fully sanitized, and
the villages where sanitation coverage is much less. Thus, it would be effective to
see the disease burden situation before and after the Nirmal Gram Puraskar.
“Sanitation” still mainly refers as “excreta disposal’ facilities. Until adequate
wastewater disposal and solid waste management including behavioral changes
for proper hygienic practices are fostered, how the correlation between improved
water and sanitation and reduction of disease burden can be achieved? This
requires adequate attention. Number of locations and water sources of drinking
water affected by pollutants are highlighted in many reports and studies, but
people affected by contaminated water supported by epidemiological case
studies are rare to be found. If it exists, the sample sizes on epidemiological
studies are small. Therefore, it is further difficult to correlate the relation between
disease burden and contaminated drinking water in Indian scenario.

Panchayeti Raj Institution in West Bengal is working hard for Total Sanitation
Campaign in rural areas of West Bengal. The sanitation coverage (latrine use)
has crossed 65% in rural habitations. Many Gram Panchayets and Panchayet
Samities have received “Nirmal Gram Purashkar” for full sanitation coverage in
villages and blocks respectively from Hon’ble President of India. In prima facie,
sanitation coverage (Latrine use) has direct bearing on health of the community.
But in fact the disease burden due to inadequate vis-a-vis improved drinking
water supply and sanitation is a complex issue, because the environmental
health improvement from water and sanitation depend on quality and quantity of
water supply, use of toilet, better drainage system, improved management of
solid waste, food sanitation, personal hygiene and domestic cleanliness, housing
status etc.

Methodology and Work Plan
In the above context, a rapid assessment of impact on disease burden due to
inadequate vis-a-vis improved drinking water supply and sanitation has been out
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carried in Murshidabad and Bankura district of West Bengal, through
Comparative Study between the Nirmal Gram Purashkar villages which are now
fully sanitized and villages yet to be fully sanitized. Thus it would be useful to see
the disease burden situation before and after the award of Nirmal Gram
Purashkar (NGP).

In Murshidabad and Bankura following blocks were selected for the field study.

Murshidabad District Bankura District
(i) Baharampur (i) Kotapur

(ii) Bhagawangola-I (i) Bankura |

(i) Murshidabad-Jiagunge (iii)Taldanga

(i) Raghunathgung-II (iv) Chatna

During the field studies following 12 (twelve) Gram Panchayets (6 nos.Gram
Panchayet) in Murshidabad and 6 Nos. in Bankura district) were identified for
conducting door-to-door study. The sanitation coverage of those Gram
Panchayets are furnished below.

Murshidabad District

Bankura District

i) Radharghat-1 (100% Sanitation, NGP)

i) Sihar (100% Sanitation, NGP)

ii) Hatinagar (100% Sanitation, NGP)

iii) Amdanga (50% Sanitation Coverage)

ii) Jagadalla Il (100% Sanitation, NGP)
iii) Anchuri (50% Sanitation Coverage)

iv) Bahadurpur (50% Sanitation Coverag

e)

iv) Lego (50% Sanitation Coverage)

v) Mithipur (10% Sanitation Coverage)

v) Taldangra (10% Sanitation Coverage)

vi) Sekendra (10% Sanitation Coverage)

(
(
(
(
(
(

vi) Chatna Il (10% Sanitation Coverage)

In each of the above Gram Panchayet 1 to 2% populations were selected for the
field study. Questionnaires were used for collection of information from individual
respondents of each house. The houses were also inspected by the study team
during the filed study to assess the status of drinking water and environmental
sanitation components.
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Sanitation — Health Linkage Study

In Murshidabad District of West Bengal : (June — July 2007)

Table-M1
District Block Gram-Panchayat Gram- Gram-
(100% Sanitation) Panchayat Panchayat
(NGP awarded) (50% Sanitation (10%
Coverage) Sanitation
Coverage)
Murshidabad Baharampur Radharghat-I - -
- Do - -Do- Hatinagar - -
- Do - Bhagawangola-I - Amdanga -
- Do - Murshidabad- - Bahadurpur -
Jiagunge
- Do - Raghunathgung-Ii - - Mithipur
- Do - - Do - - - Sekendra
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Sanitation — Health Linkage Study
In Murshidabad District of West Bengal : (June — July 2007)

Table-M2
Name of the Sanitation Population Study
Gram-Panchayat | Status(Coverage) (2001) Population
(2%)

Radharghat 100% 18109 360

Hatinagar 100% 25831 520

Amdanga 50% 26700 540

Bahadurpur 50% 24536 498

Mithipur 10% 19900 410

Sekendra 10% 22759 465
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Housing Status

Table-M3
Name of the Gram Katcha (%) Pucca (%) Katcha-Pucca (%)
Panchayet
Radharghat 50 20 30
Hatinagar 58 16 26
Amdanga 74 1 25
Baharampur 75 - 25
Mithipur 60 0 40
Sekendra 72 0 28
Occupation
Table-M4
Name of the Gram Katcha (%) Pucca (%) Katcha-Pucca (%)
Panchayet
Radharghat 70 10 20
Hatinagar 74 10 16
Amdanga 78 8 14
Baharampur 75 15 10
Mithipur 65 35 -
Sekendra 70 18 12
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Type of Latrine
Table-M5
Name of the Gram | Single Pit PF Double Pit PF Septic Tank &
Panchayet Toilet Toilet Soakage Pit
Radharghat 65 20 15
Hatinagar 75 20 5
Amdanga 52 - -
Baharampur 45 - -
Mithipur 10 - -
Sekendra 12 - -
Use of Toilet
Table-M6
Name of the Gram Fully used Partly used Not used
Panchayet (% family) (% family) (% family)
Radharghat 85 5 10
Hatinagar 95 5 -
Amdanga 90 5 5
Baharampur 100 - -
Mithipur 100 - -
Sekendra 100 - -
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Sources of drinking water

Table-M7
Name of the Gram | Tube well (%) Piped Supply Dug well
Panchayet (Spot Sources) % %
Radharghat 100 - -
Hatinagar 100 - -
Amdanga 100 - R
Baharampur 100 - -
Mithipur 85 15 -
Sekendra 100 - -
Drainage
Table-M8
Name of the Gram Good Satisfactory Poor
Panchayet
Radharghat - - 100
Hatinagar - 8 92
Amdanga - 4 96
Baharampur - 5 95
Mithipur - - 100
Sekendra - - 100

-115-




Personal Hygiene

Table-M9
Name of the Gram Good Satisfactory Poor
Panchayet
Radharghat - 50 50
Hatinagar - 30 70
Amdanga - 20 80
Baharampur 15 35 50
Mithipur - 25 75
Sekendra - 15 85
Food Sanitation (%)
Table-M10
Name of the Gram Good Satisfactory Poor
Panchayet
Radharghat - 50 50
Hatinagar - 30 70
Amdanga - 10 90
Baharampur 15 35 50
Mithipur - 25 75
Sekendra - 5 95
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General Sanitation (%)

Table-M11
Name of the Gram Good Satisfactory Poor
Panchayet
Radharghat - 50 50
Hatinagar - 35 65
Amdanga - 30 70
Baharampur 15 35 50
Mithipur - 25 75
Sekendra - 22 78
lliness Time
Table-M12
Name of the Gram llIness Time from lliness Time from
Panchayet WBD/Mandays/Yr WBD/Person/Yr
Radharghat 2359 19.82
Hatinagar 1308 12.58
Average: 16.45 days/person/year
Amdanga 1824 15.72
Baharampur 1707 15.66
Average: 15.70 days/person/year
Mithipur 6916 16.87
Sekendra 2496 20.13
Average: 37.50 days/person/year
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Loss of Earning (@ Rs. 50/- per Manday)

Table-M13

Name of the Gram

Loss Earning due to lliness

Loss Earning

Panchayet time (Rs.) (Rs/Family/Yr)
Radharghat 117950 5897
Hatinagar 65400 3270
Average: 4583.75 /family/year
Amdanga 91200 4560
Baharampur 85350 4267
Average: 4413.75 /familylyear
Mithipur 345800 17290
Sekendra 124800 6420
Average: 11765 /family/year
Medical Expenditure
Table-M14
Name of the Yearly Rs./Family/Yr Rs./Person/Yr
Gram
Panchayet
Radharghat 10680 534 89.75
Hatinagar 12876 644 123.80
Average: Rs. 589/family/yr ; Rs. 105.60 /person/yr
Amdanga 9480 474 81.72
Baharampur 6840 342 62.75
Average: Rs. 408 /family/yr ; Rs. 72.50 /person/yr
Mithipur 9420 471 74.17
Sekendra 11280 564 90.97
Average: Rs. 517.50 /familylyr ; Rs. 82.50 /personl/yr
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Sanitation — Health Linkage Study

Bankura District, West Bengal, Sept — Oct 2007

Table- B1
District Block Gram Panchayet Gram Gram
100% Sanitation Panchayet Panchayet
(NGP awarded) (50% (10%
Sanitation Sanitation
Coverage) Coverage)
Bankura Kotulpur Sihar
- Do - Bankura-I Jagadalla ll
- Do - Bankura-ll Anchuri
- Do - Kotulpur Lego
- Do - Taldangra Tandangra
- Do - Chatna Chatna-ll
Sanitation — Health Linkage Study
Bankura District, West Bengal, Augt — Sept 2007
Table- B2
Name of the Sanitation Population Study
Gram Status 2001 Population
Panchayet (Coverage
in %)
Sihar 100 22162 213 (0.96%)
Jagadalla ll 100 12107 183 (1.5%)
Anchuri 50 17123 193 (1.5%)
Lego 50 19739 220 (1.11%)
Taldangra 10 14271 154 (1.08%)
Chatna-ll 10 9500 161 (1.7%)
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Housing Status

Table- B3
Name of the Gram Katcha (%) Pucca (%) Katcha-Pucca (%)
Panchayet
Sihar 41.9 3.2 54.9
(100% Sanitation)
Jagadalla ll 36.7 13.3 50.0
(100% Sanitation)
Anchuri 34.3 8.6 57.1
(50% Sanitation)
Lego 69.7 9.3 21.0
(50% Sanitation)
Taldangra 40.0 40.0 20.0
(10% Sanitation)
Chatna-ll 875 12.5 -
(10% Sanitation)
Occupation
Table- B4
Name of the Gram Cultivation Business Service
Panchayet
Sihar 62.04 32.25 5.71
Jagadalla ll 60.0 23.33 16.67
Anchuri 74.29 5.71 20.0
Lego 74.42 4.65 20.93
Taldangra 65.62 9.38 25.0
Chatna-ll 75 6.25 18.75




Type of Latrine
Table- BS
Name of the Gram | Single Pit PF Double Pit PF Septic Tank &
Panchayet Toilet Toilet Soakage Pit
Sihar 97.14 2.86 Nil
Jagadalla ll 96.66 Nil Nil
Anchuri 60 2.85 2.85
Lego 60.6 6.97 11.62
Taldangra 3.33 Nil 30.0
Chatna-II 3.12 Nil 9.38
Use of Toilet
Table- B6
Name of the Gram Fully used Partly used Not used
Panchayet (% family) (% family) (% family)
Sihar 97.14 2.86 -
Jagadalla ll 75.86 3.33 20.81
Anchuri 100 - -
Lego 97.14 - 2.86
Taldangra 90 - 10
Chatna-lI 100 - -
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Sources of drinking water

Table-B7
Name of the Gram | Tube well (%) Piped Supply Dug well
Panchayet (Spot Sources) % %
Sihar 100 - -
Jagadalla ll 100 - -
Anchuri 97.14 2.86 -
Lego 100 - -
Taldangra 100 - -
Chatna-II 100 - -
Drainage
Table- B8
Name of the Gram Good Satisfactory Poor
Panchayet
Sihar - 40.0 60.0
Jagadalla ll - 23.33 76.67
Anchuri - - 100
Lego - 21.0 79.0
Taldangra 3.34 33.33 63.33
Chatna-II 6.25 3.13 90.62
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Personal Hygiene

Table- B9
Name of the Gram Good Satisfactory Poor
Panchayet
Sihar - 97.15 2.85
Jagadalla ll - 90.0 10.0
Anchuri 3.0 66.0 31.0
Lego - 88.37 11.63
Taldangra - 66.67 33.33
Chatna-Il 6.2 40.63 53.17
Food Sanitation (%)
Table- B10
Name of the Gram Good Satisfactory Poor
Panchayet
Sihar - 100.0 -
Jagadalla ll - 86.67 13.33
Anchuri 2.86 65.72 31.42
Lego - 90.70 9.30
Taldangra 10.0 56.67 33.33
Chatna-II 6.25 50.0 43.75
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General Sanitation (%)

Table-B11
Name of the Gram Good Satisfactory Poor
Panchayet
Sihar - 97.14 2.86
Jagadalla ll - 86.67 13.33
Anchuri 2.86 65.72 31.42
Lego - 88.37 11.63
Taldangra 3.33 66.67 30.0
Chatna-II 6.25 62.50 31.25
lliIness Time
Table- B12
Name of the Gram lliIness Time from lliIness Time from
Panchayet WBD/Mandays/Yr WBD/Person/Yr
Sihar 1092 5.13
Jagadalla ll 1140 6.23
Average: 5.64 days/person/year
Anchuri 1368 7.09
Lego 1512 6.87
Average: 6.97 days/person/year
Taldangra 1752 11.37
Chatna-II 2232 13.86
Average: 12.64 days/person/year
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Loss of Earning (@ Rs. 50/- per Manday)

Table- B13
Name of the Gram | Loss Earning due to lliness Loss Earning
Panchayet time (Rs.) (Rs/Family/Yr)
Sihar 54600 1560
Jagadalla ll 57000 1900
Average: 1717/family/Year
Anchuri 68400 1954
Lego 75600 1758
Average: 1846/family/Year
Taldangra 87600 2920
Chatna-ll 111600 3487

Average: 3213/family/Year

Medical Expenditure

Table- B14
Name of the Yearly Rs./Family/Yr Rs./Person/Yr
Gram
Panchayet
Sihar 6900 197 32.40
Jagadalla ll 7740 258 42.30
Average: Rs. 225/family/yr ; Rs. 36.97/person/yr
Anchuri 11460 327 59.38
Lego 10920 254 49.60
Average: Rs. 287/family/yr ; Rs. 54.0/person/yr
Taldangra 14380 479 93.40
Chatna-ll 10980 343 68.20
Average: Rs. 409/family/yr ; Rs. 80.50/person/yr
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7.1.3

Findings and Observations

The housing conditions of all the categories of villages (100%; 50%; and
10% Sanitation) are same and most of the houses are Katcha or Katcha-
Pucca

In all the categories of villages’ majority of the villages are daily labourers

In one Gram Panchayet, Sanitation (Latrine use) coverage is 100%, where
as in other Gram Panchayet, the same coverage is only 10%. Majority of
the latrines are single pour flush types.

Most of the latrines were found to be single-pit latrine. However, a few
double-pit latrines have also been constructed by the villagers. The
latrines constructed by the villagers are low cost type (cost Rs. 400/- to
Rs. 450/-). These are liable to be damaged during natural disaster e.g.
Flood, Cyclone etc.

The source of drinking water in all the villages is ground water and villages
use tube well water for drinking.

In all the categories of the villages, drainage condition, personal hygiene
of the villagers, food sanitation and general sanitation are mostly poor.

Field study indicates the common water borne and excreta borne diseases
are: Diarrhoea, dysentery, gastroenteritis, enteric fever, infectious
hepatitis, worm infestation etc.

The illness time in days per person per year has been found to be lesser

in the villages (16.45 days/person/year and 5.61 days/person/year) where
sanitation coverage was 100% (Nirmal Gram) compared to the villages
where sanitation coverage was 10% (37.50 days/person/year and 12.64
days/person/year). However the difference is not significant in case of
villages with 50% sanitation coverage.

Similarly the loss of earnings per family per year due to illness as have
been found to be more in the villages where sanitation coverage was
10% compared to the villages where sanitation coverage was 100%, but
not very significant when compared with the villages with 50% sanitation
coverage.

The medical expenditure per family per year however cannot be correlated
with the sanitation coverage figures in the study villages.
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7.2

7.1.4 Conclusion and Recommendations

e The study in the Nirmal Grams of Murshidabad and Bankura
districts, indicated that by providing only toilets in the individual
houses, the disease burden may not reduce substantially.
Improvements on drainage condition, general sanitation, personal
hygiene, food sanitation are also to be taken, simultaneously to
minimize the disease burden among the villagers.

e The issue of sustainability and use of toilets, constructed in the so-
called Nirmal Grams need also close examination.

e The present study was a very modest effort, a pilot study with a
rather small sample size, conducted for a very short duration.

e A more elaborate study, covering a much larger number of villages
(Nirmal Grams) spread over different regions of the country,
representing various ethnic and socio-economic groups, is required
to evaluate the health impact of sanitation improvement in the so-
called Nirmal Grams of the country.

The Study on Perception and practices of Hygiene and its health
impact

7.2.1 Objective and Methodology:

Objective was to map the perceptions and to assess their practice patterns of the
rural and urban women from all socio-economic classes of the society.

In keeping with the above goal, 400 women were randomly interviewed from 4
municipal areas (Kalyani, Kamarhati, Garulia & Titagarh) and 4 gram panchayats
(Chandpara, Doma, Jhaudanga & Phoolsara) in North 24 Pargana district of
West Bengal, India. The sample was selected from the four quadrants of the
municipality or villages to ensure proper geographic representation. Pretested
structured questionnaires were used for recording responses. The purpose of
such coverage was ensuring sample selection from different areas with varied
level of basic service provision with respect to water and sanitation.

7.2.2 Findings of the study:

Profile of the Respondent:

Further the sample within each of the locations was distributed amongst married
and unmarried women belonging from upper, middle and lower economic

classes. Besides these the sample also ensured representation of different
education levels and religion.
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The women were from households with the chief wage earner as Wage Labors,

Self employed, Trader/ Small business, Govt. / Private Service, Business, House
wife or Student.

Chandpar Tota

Location a Doma Fulsara Garulia Jahudanga Kalyani Kamarhati Titagarh |
RURA
Type RURAL L RURAL URBAN RURAL URBAN URBAN URBAN
g?alllt(i:c?n Gaighata Gatlgha Gaighata Gaighata
North
North 24 24 North 24 North 24 North 24 . North 24 North 24
Nadia

Parganas Pargan Parganas Parganas Parganas Parganas Parganas
District as
Married 44 27 34 14 119
Unmarrie
d 23 23 16 19 81
RURAL
Total 67 50 50 33 200
Married 30 30 30 30 120
Unmarrie
d 20 20 20 20 80
URBAN
Total 50 50 50 50 200
Grand
Total 67 50 50 50 33 50 50 50 400

Incidence of disease reported amongst 400 households surveyed in the following areas:

CHOLERA TYPHOID | DIARRHOEA |HEPATITIS| MALARIA | DENGUE
Chandpara 2 6 4 0 15 0
Doma 5 7 0 9 0
Fulsara 1 6 8 0 1 0
Garulia 7 5 0 0
Jahudanga 3 9 0 7 0
Kalyani 4 1 0 3 0
Kamarhati 1 9 0 2 0
Titagarh 1 5 4 0 4 0
Total 12 29 47 0 41 0

There was no reporting of Hepatitis and Dengue amongst the surveyed

households.

Based on the above findings an attempt was made to test the correlation of the
incidence of such diseases with the following variable sets. The information
regarding the following was collected during the primary survey.

Public Health Awareness Score

Considering the following, a composite score has been computed for each of the
400 respondents. Subsequently, the average score of each of the location has
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been derived to arrive at the Public Health Awareness Score for each location
score. The variables and the computation have been detailed below.

Sl Question Weightage
Do you know due to hand contact or storage in dirty or uncovered Yes 1
n1 vessels water becomes contaminated with Germs? No 2
Do you know accumulation of water in your environment encourages Yes 1
the breeding of mosquitoes etc. thereby increasing the risks of No 2
n2 transmission of diseases like Malaria etc.?
Do you know there is an opportunities for transmission of Germs Yes 1
directly by your children coming into direct contact with faeces or No 2
n3 contaminated refuse whilst playing?
Do you know cooked food becomes contaminated by contact with raw Yes 1
food like raw meat, unwashed vegetables or salad or with utensils, No 2
n4 cloths?
Do you know foods can become contaminated with Germs if you don’t Yes 1
wash your hands before handling cooked foods, or foods which are to No 2
be eaten raw, or use contaminated water to wash ready-to-eat foods
n5 or prepare infant feeds?
Do you know foods can contain Germs when buying it from market or Yes 1
n6 shop or while being handled or stored at home? No 2
Do you know Germs can be spread by flies, cockroaches, rats & mice Yes 1
which thrive in refuse such as food scraps & peelings from fruit & No 2
n7 vegetables?
Do you know old food may contain Germs that could be transformed Yes 1
n8 to the new food if they are mixed together? No 2
Do you know handwashing with soap & water is useful to make the Yes 1
n9 surfaces of the hands hygienically clean? No 2
Do you know that a fridge maintained between 1-5° C will reduce Yes 1
n10 growth rate of microbes for a limited period? No 2
Do you know raw materials, including water & ice may be Yes 1
n11 contaminated with Germs & dangerous chemials? No 2
Do you know infants & babies are much more likely than adults to Yes 1
become ill from eating contaminated food or drinking contaminated No 2
n12 water?
Do you know Germs on the skin surface, particularly the hands, can Yes 1
be transferred on to another person, either by direct contact or via No 2
n13 surfaces, and can cause infection in that person?
Do you know washing the face with soap & water every day helps to Yes 1
n14 prevent eye infections such as conjunctivitis & trachoma? No 2
Do you know Germs can be transmitted from toilets & latrines either Yes 1
by direct contact with these items or indirectly via contaminated No 2
n15 hands, or via insects?
Do you know Germs continually enter the home & contaminate floors Yes 1
n16 via shoes, the feet of pets? No 2
Do you know that toys can become contaminated quite easily as toys Yes 1
ni17 are passed from child to child? No 2
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Sl Question Weightage
Do you know domestic animals such as chicken, cattle, sheep, goats, Yes 1
pigs, cats, rats & other rodents can carry a variety of pathogens No 2
n18 which, if transferred to humans, can cause disease?
Do you know that people undergoing medical treatment and those Yes 1
n19 recently discharged from hospital are more prone to infection? No 2
> Unawareness Score per respondent Max 42
n1..n19 Min 21
Public Health
CHOLERA | TYPHOID | DIARRHOEA | MALARIA Awareness Score
Chandpara 2 6 4 15 26.45
Doma 5 7 9 26.98
Fulsara 1 6 8 1 24.60
Garulia 7 5 23.70
Jahudanga 3 9 7 25.52
Kalyani 4 1 3 22.26
Kamarhati 1 9 2 23.42
Titagarh 1 5 4 4 22.78
Correlation
coefficient 0.77 0.40 0.41 0.74

As per the above computation, higher the score, lower is its awareness level on public health

issues.
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Public Health Awareness Score
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The incidence of the disease such as Cholera, Typhoid, Diarrhea and Malaria

increases with the increase in Public Health Awareness Score of the location. All
the Correlation coefficients are found to have positive as shown above. This

implies that the lack of awareness on public health issues have direct correlation
with incidence of the above mentioned diseases.
Personal hygienic Score

Similarly a composite score has been computed for each of the 400 respondents,

considering the following. Subsequently, the average score of each of the

location has been derived to arrive at the Personal hygienic Score for each
location score. The variables and the computation have been detailed below.

Sl. no Question Weightage
n1 How do you wash your hand?
With Soap- water 1.
With Ash/ Mud 2.
With Water 3
n2 Do you wash your hands whenever hands are visibly dirty?
Yes 1.
Sometimes 2.
No 3.
n3 Do you wash your hands after using toilet?
Yes 1.
Sometimes 2.
No 3.
n4 How do you wash your hand after using toilet?

With Soap- water
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SI. no

Question

Weightage

With Ash/ Mud
With Water

2.
3.

n5

Do you wash your hands after handling pets or cattles or other their
object?

Yes
Sometimes
No

W=

n6é

Do you wash your hands after coming into contact with body fluids
— such as nasal secretions, saliva, and vomit?

Yes
Sometimes
No

wnN =

n7

Do you wash your hands before giving or applying medication to
another person?

Yes
Sometimes
No

wN =

n8

Do you wash your hands after changing nappies?

Yes
Sometimes
No

wN =

n9

Do you wash your hands before applying contact lenses/ denture?

Yes
Sometimes
No

wN =

n10

How do you wash cooking & feeding utensils?

With hot water & detergent
With water & detergent
With hot water

With Ash/ Mud

With Water

abronN~

n11

Where do you wash your cooking & feeding utensils?

Home
Pond
Tube well

wn =

n12

If at home, with what?

Tap water
Well water
Pond water

wnp =

n13

Do you wash your hands after handling raw food material i.e. raw
meat etc.?

Yes
Sometimes
No

wN =

n14

Do you wash your hands before cooking?

Yes
Sometimes

—_—
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Sl. no Question Weightage
No 3.
n15 Do you wash your hands before eating?
Yes 1.
Sometimes 2.
No 3
n16 How do you wash your hand before eating?
With Soap- water 1.
With Ash/ Mud 2.
With Water 3.
> Personal Unhygienic Score of respondent
n1..n16
CHOLERA | TYPHOID | DIARRHOEA | MALARIA | Personal Hygienic Score
Chandpara 2 6 4 15 24.6
Doma 5 7 9 24.8
Fulsara 1 6 8 1 25.1
Garulia 7 5 22.1
Jahudanga 3 9 7 23.9
Kalyani 4 1 3 21.3
Kamarhati 1 9 2 19.4
Titagarh 1 5 4 4 211
Correlation
coefficient 0.38 0.73 0.19 0.50

As per the above computation, higher the Personal Hygienic Score, lower is
their adherence to personal hygiene issues in their daily life.
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The incidence of the disease such as Cholera, Typhoid, Diarrhea and Malaria
increases with the increase in Personal Hygienic Score of respondent of the
location. All the Correlation coefficients are found to have positive as shown

above.

This implies that the lack of adherence to personal hygiene issues in their

daily life have direct correlation with incidence of the above mentioned diseases.

7.2.3 Conclusions and Recommendations:

The pilot study findings on perception and practice of personal and
domestic hygiene, among the woman in selected urban and rural
house hold, further strengthens the hypothesis, that hygiene
behavior of the community do have a strong influence on the health
gains from water-sanitation programmes. In order to optimize the
health benefits from community water supply and sanitation
projects, it is necessary to improve the knowledge of the community
on their perception on safe water, sanitation and hygiene and their
linkage of health and change their practice of personal and home
hygiene, concurrently with the WSS programmes.

As the sensitivity of the variables considered have been tested in the
pilot project undertaken in the small survey undertaken, it may be
worthwhile to carry out such an interesting study on a larger scale.
The findings of the study would provide valuable inputs to design
and implementation for control and surveillance of such diseases in
the rural and urban areas of our country and their linkage to WSS
programmes.
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Chapter- 8

Review of Institutional Issues and Key Recommendation for Action Plan

8.1 Present Institutional Setup in the Country on Issues related to Water,
Sanitation and Health:

As per the constitutional provisions, the issues related to community water supply and
sanitation as well as Health are to be dealt in by the State Govts. However, the Central
Govt. plays a key and pivotal role in the matter of provision of funding support, technical
and administrative guidance, human resource development, research & development
etc. The implementation of water and sanitation programme and running of the health
care delivery system is under the control of the State Govt, Municipal Govt. (in the
urban areas) and Panchayetiraj organizations at the District, Block and Village level for
the rural areas. The Planning Commission of the GOI, assists the Central and State
Govt. in planning, policy framing and resource allocation.

At the central level, the Department of Drinking Water Supply, Ministry of Rural
Development (MRD) is handling the drinking water supply and sanitation programme for
the rural areas of the country. The department supported by the technical advisory
group provides policy support and resource allocation to the state Govts. and
Panchayetiraj organizations in the rural areas. Similarly, to the Ministry of Urban
Development and Poverty Alleviation (MUD & PA) is handling the urban water and
sanitation programme. The Central Public Health and Environmental Engineering
Organization (CPHEEOQO), provides technical support to the MUD&PA, in the matter of
resource allocation to the states and urban local bodies and also providing them
necessary policy support and technical guidelines. Ministry of Environment & Forests
(MoEF), is handling the broader ecological issues related to environmental
management, - pollution of air and surface and ground water sources, conservation of
forests and other natural resources, control of soil erosion etc as well as control of
industrial and other developmental projects. The Ministry of Health & Family Welfare
(MoH & FW) at the central level supported by the Directorate General of Health
Services (DGHS), provide policy and resource support to the Department of Health, at
the state and local level. There are a number of national level centres of excellence of
medical and public health institutes of the country managed by the MoH & FW and
DGHS. For this, there is a Central Health Service (CHS) of medical cadre.

Scientists and Faculty members, working in the Non-Medical Institutes under the
Ministry of Health Service are not included in the Central Health Service. Same is also
true for the Health Service cadre, under the State Govts. Non inclusion of non-medical
professionals whose roles and responsibilities are crucial for preventive and
environmental health management has resulted in bias for curative services in the
health services and neglect of preventive services.
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8.2 Health and Environment: Critical Coalition is Lacking

If MOH&FW could play an effective advocacy role and also do critical monitoring of
environmental issues with linkages to disease surveillance, it is likely that the disease
burden will be on a downward path. But the present institutional set up for
Environmental & Disease surveillance in the country is extremely fragmented.

Crisis in Health Management

g N e N
Neglect of
Environmental , Increase in Infectious
& Preventive Health Disease Burden
Issues
\. J
' N
QOver Stressed Crisis in Hospital
Health < Management &
Administration Health Care
\ J \. J

Under the existing institutional set up in the department of health and the existing co-
ordination mechanism with the department of Drinking Water Supply/Environment &
Forest/Urban development/Rural Development both at the Central and State level, the
preventive and environmental health ,management issues are grossly neglected.
Because of the neglect of environment and preventive health, the burden of infectious
disease is increasing enormously. As a result the existing health infrastructure and
hospital and health care management is unable to meet the disease burden. This has
totally overstressed health administration and it has no time, neither the competence to
do effective advocacy on environmental and preventive health issues with the
department’s in-charge of implementing water supply, sanitation and environmental
projects. Thus the whole system is in a perpetual state of crisis management and is
unable to come out of the vicious cycle created by itself.
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The role of health authorities in water supply, sanitation and hygiene: Lack
of effective advocacy

Health authorities have a role in reviewing, approving and modifying designs for
water supply and sanitation projects in such a way as to maximize the health
impact achieved from them. They can regulate the delivery of water and
sanitation services, and conduct surveillance on the quality of services. Health
authorities also have a responsibility, through education and social marketing, of
promoting low cost interventions that would mitigate inadequacies that exist in
water supply and sanitation infrastructure and in poor hygienic practices.
Appropriate local cost interventions, may include hand washing, point-of-use
disinfection and safe storage of drinking water, as well as safe disposal of
excreta. However, health authorities also have a longer term role as advocates
for increased investment and increased efficiency in the water supply and
sanitation sector.

At the present juncture in India, the health sectors at the central and state levels
do not have appropriate and adequate institutions, expertise and infrastructure
for playing the above role in an effective manner. Neither there is any institutional
mechanism for inter-sectoral collaboration and co-ordination, on the other hand
water supply, sanitation, urban and rural development and environmental
departments are lacking in adequate expertise on health, social and
epidemiological issues. Under the circumstances, the departments are working in
isolation which is a critical barrier for promotion of environmental and public
health in the country.

8.3 Water quality monitoring and surveillance: Review of the Institutional Issues
in South East Asian countries

Six of the 10 countries of the Region have established national drinking water
quality standards, which are more or less similar to the WHO guideline values. But
setting water quality standards has little meaning, unless the quality of water
supplied to the communities monitored regularly and remedial actions taken
promptly. In most of the SEAR countries, institutional set-up for water quality
surveillance is extremely inadequate. Only in metro cities, the municipalities have
adequate laboratory infrastructure and manpower for regular water quality
monitoring and surveillance. In most small and medium towns in the Indian sub-
continental countries, water quality monitoring is undertaken only occasionally and
under emergency situations.

Theoretically in many SEAR countries, the responsibility of WQS rests with the
Ministry of Health. In rural areas in India, and also in small and medium towns, the
Public Health Engineering Department of the state governments or Panchayati Raj
organizations are supposed to have the same responsibility. In Bhutan, Maldives
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and Nepal the responsibility for surveillance of drinking water rests with the
national health authorities, while in Bangladesh it is assigned to the Ministry of
Environment and Forests. The responsibility for surveillance is shared in Sri Lanka
between the National Water Supply and Drainage Board and the Rural Water
Supply Division, Ministry of Urban Development.

But irrespective of the institutional responsibility for drinking water quality
surveillance, it remains a function that is seldom fulfilled with adequate coverage or
integrity in SEAR countries. In most rural systems it is non-existent. The most
glaring example of a non-existent water quality surveillance system in rural areas is
the episode of arsenic contamination of groundwater sources in Bangladesh and
India. People were using arsenic-contaminated sources for years, without the
quality of water sources having been tested even once. It is only after some of
them got sick, that the problem was identified. One of the beneficial fallouts of the
arsenic problem is that the need for water quality monitoring and surveillance is
better appreciated now by the water providers.

The above assessments are indicative of the need to develop more effective
operation and maintenance of rural water supplies and to promote sanitary
inspection, along with community based water quality monitoring in rural areas, as
a mechanism to identity problems. On a positive note, it should be mentioned that
the indifference and apathy to the water quality issue on the part of programme
managers appear to be changing and a number of initiatives are now being taken
in countries like Bangladesh, Bhutan, India, Indonesia, Nepal and Thailand, etc. for
building capacities of water quality monitoring and surveillance at the grass-root
level. In India during the last five years, hundreds of laboratories have been
established at district and block levels. The World Bank is helping the Government
of Bangladesh to undertake a massive programme for WQM for arsenic all over
the country, with the help of field kits. However, institutional framework and
laboratory infrastructure for an independent surveillance agency are yet to be
developed in most countries of the Region.

For urban municipal water supplies, there is an urgent need to have appropriate
regulation, institution and infrastructural facilities for regular and effective water
quality monitoring and management. Accepting that intermittent supply system
would continue in most SEAR countries for some time to come and that restoration
and rehabilitation of distribution systems would also require considerable
investment, immediate need of the hour is effective water quality monitoring and
surveillance of the municipal distribution systems and household reservoirs.
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8.4

(i)

(i)

(iii)

Key Problem Areas and Basic Maladies

Presently the departments of Health, Urban Development, Rural Development &
Environment at the central as well as State level (PHED, P&RDD, Municipal
Engineering Deptt. etc) are working in isolation, though often aiming at the
converging goals of improvement of quality of environment and health of the
community and reduction of disease burden. An effective mechanism of inter-
sectoral co-ordination for facilitation of detection, prevention and management of
environmental health through monitoring, surveillance and support services, is
seriously lacking. In order to capacitate the MOH/DGHS and related Depts. for
effective decision making and strategy development about environmental health
management, we need an in-depth socio-ecological and epidemiological analysis
of the National Health Programme and their linkage with the national and state
level programme on water, sanitation and environmental management.

The basic maladies of the present institutional set up in the country could be
identified as the following.

Absence of a core sector of environmental health within the department of
health including experts with skills in environmental epidemiology,
environmental health policy and socio-ecological sciences.

Presently the Dept. of Health has disease specific vertical programmes like Malaria,
Tuberculosis, Leprosy, AIDS etc. However, there is no separate department on
programme to address the problems concerning environmental health. In absence
of this core team on environment health, the department’s capacity to interact with
other sectors and to do effective advocacy for environmental health related issues
is seriously jeopardized. The intra departmental skills and infrastructure for
environmental health surveillance (environmental epidemiology) and environmental
quality monitoring (air/water) are also very limited in the health sector.

Lack of appropriate legislations related to environment and health.

It is necessary to review the existing legislations related to environment and health
for the development of a comprehensive legislation on environmental health
monitoring and impact assessment. Current legislations related in the
environmental impact assessment of developmental projects cover ecological
issues but are rather non-specific on the issues of health impact. There are also
lacunas and gaps in health regulations on water and air quality as well as food
safety at the national, state and local (Municipal/Village Panchayet) level.

Lack of information on environmental epidemiological aspects and
environmental health impacts in the country related to air, water, soil, shelter
and ecology.

In order to capacitate the department of MOH/DGHS and other related Depts. for
decision making and strategy development about environmental management,
strengthening of the existing information system in terms of its quality, content and
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(iv)

(V)

(vi)

8.5

coverage will be necessary. Presently, there is hardly any database linking
environmental parameters with their health impacts. As a result of this, there is no
rational prioritization on environmental intervention in the department of health and
hardly any system of early warning on the trends of on-going and emerging
environmental related health problems. It is necessary to undertake priority
epidemiological research by the Department of Health.

Lack of training and orientation of the health professionals as well as
engineering and development professionals towards the issues related to
environmental health.

There is an acute requirement of training and orientation for the medical and
technical professional in the department of health on the issues related to the
environmental health like environmental epidemiology, environmental pathology,
environmental medicine etc. Similarly, there is also lack of training and orientation
among the technical professionals in the department of DOH/MUD/MRD/MOEF on
health related issues like epidemiology, behavioral science, social science etc.

Lack of effective mechanism for inter and intra- sectoral collaboration
between the Dept. of Heath and other social, economic and infrastructural
development departments.

Presently, there is inadequate institutional mechanism for inter-sectoral co-
ordination between the departments mentioned above. In absence of effective
coordination and collaboration between these departments informed decision
making and strategy development on environmental health related issues are
suffering.

Lack of public awareness and understanding and risk perception and
communication strategies for risk abatements.

With the enactment of rights to information for the citizens, it is becoming imperative
that the department of health must have adequate institution, infrastructure and
expertise for creating adequate public awareness and conditioning risk perception
of the people and communicating to them for the strategies for risk abatement.

Key Recommendation for Action Plan to Capacitate Dept. of Health and
Other Related Depts.

The key recommendations were formulated for institutional strengthening and
reforms in the department of health and other related departments in consultation
with the distinguished participants of the National Review Workshop as discussed in
Chapter - 5.

The recommended actions plans build directly on the growing understanding

internationally that health is a fundamental element of sustainable development and
that environmental and development conditions have fundamental health impacts.

- 140 -



WHO strategies outlined in Agenda 21 place great emphasis on the investigation of
links between human health and environmental conditions for the management of
environmental risks to health. Capacity building, enabling the MOEF/DOH to
evaluate and to manage environmental risks through multi-disciplinary approaches,
and to deal promptly with major health problems, is recognized as the key to
achieving sustainable development. The recommended actions plans, as stated
hereafter, will strengthen the MOH/DGHS and its collaborating institutions in order
that environmental health monitoring and action becomes an integral part of the
decision-making process of the environment and development agenda of the
country.

8.5.1 Strengthening DOH to support decision making for Environmental
Health protection.

(i) Development of a core team on environmental health within the
department of Health (either a separate cell or a strengthening of Public
Health); including team members with skills in environmental
epidemiology; environmental health policy; and social and ecological
sciences who will develop intra-departmental skills and will interact with
other agencies. Initially starting with a review and situational analysis of
current MOH/MOEF institutional capacity and inter-sectoral co-ordination
mechanism.

8.5.2 Development of Appropriate Legislations

(i) Development of legislation related to environment and health. Initially
beginning with a systematic review of existing legislation related to
environmental health and possibly leading to development of linked
environmental monitoring and health protection legislation.

(i) Development of public awareness programmes through improved
understanding of risk perception and development of risk communication
strategies.

8.5.3 Strengthening information systems for decision-making

(i) Development of a programme of priority epidemiological research on
environmental health impacts in the country related to air, water, soil,
shelter and ecology, in order to create understanding of priority problems.

(i) Development of a systematic database on the distribution (spatial, social,
demographic) of preventable environmental-related diseases of major
public health significance, in order to prioritize environmental interventions
to areas and groups in greatest need.
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(iii) Development of a systematic database on trends in environmental health
problems in order to monitor and guide long and short term development
decisions and develop an early warning system.

(iv)Development of routine environmental health monitoring systems, initially
through pilot projects for linkage between environment and health data
sets in order to assess regularly and improve the quality of existing data
sets for estimation of environmental health impacts.

8.5.4 Strengthen Training in and Orientation towards environmental health

(i) Develop programme of in-service training/awareness-raising on
environmental health priorities and policy for multiple audiences (medical
officers; panchayat leaders; NGOs; GBOs)

(i) Review and strengthen degree and P.G. level educational curricula related
to environmental health monitoring and management (e.g in medicine;
public health engineering; urban planning).

(iii) Develop programme of training in environmental health policy in order to
develop expertise in environmental epidemiology and policy in the country.

8.5.5 Strengthen mechanism for Inter and Intra Collaboration

(i) Development of environment and health monitoring and action projects,
initially through pilot projects in order to guide joint decision making
processes (for example water - sanitation and Health at PHC at
Panchayat level).

(i) Development of opportunities for convergence between environment and
health initiatives within the state. Specifically beginning with a systematic
institutional review of inter-institution and programme collaborative
processes.

The Figure 1 shows the ideal structure indicating the components of a
programme of control and surveillance of drinking water quality. Figure 2
elaborates the relation between control and surveillance of drinking water
guality. This would help us appreciating the proposed plan of action for
capacitating MOH in environmental health management.
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Figure 1

Components of a Programme of Control and Surveillance of
Drinking Water Quality
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Figure 2

Relation between control and surveillance of drinking water quality
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Figure 3, depicts the conceptual framework for Environmental Monitoring and Management Action Plan,
which we are proposing to be undertaken by the MOH.
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8.6 Specific Action Programmes Recommended for Implementation During
the 11" Plan.

Four programmes of action are suggested. Each focuses on a specific area of
strengthening and/or development. Thus, the four programmes are:

¢ Institutional strengthening Programme
¢ Information System Development Programme
e Training and Orientation Programme

e Programme for Strengthening Co-ordination and Multi-sectoral Action

These four programmes of action are inter-related. They are presented here as
separate programmes of work with specific components which can be undertaken by
different agencies. They are all envisaged, however to contribute to the same goal.
The following sections describe the programmes and their components in detail.
They should be independently costed, with tasks and activities outlined in brief. The
programmes are recommended for implementation over the next five years. They
might also differ in the level of detail identified at this stage. This is intended. The
programmes outlined here are designed to develop flexibly. This is in recognition of
the need to begin slowly the process of reform and strengthening in the MOH. Figure
3 shows the action plan and its components over time with short, medium and long
term activities outlined in brief. The following sections give details of the specific
action programmes.

8.6.1 Institutional Strengthening Programme

This programme aims to strengthen the DOH | MOEF to support decision making for
environmental health. The programme aims to redress the institutional weakness
outlined earlier. It has three components:

e Institutional review and development of a core team on environmental health
within the Department of Health | Environment & Forests (either a separate cell
or a strengthening of Public Health);

e Legislative review and development of legislation on environmental health; and
e Public awareness and risk communication component.

8.6.1.1 Development of an Environmental Health Cell

This component aims, over the period of the next five years, to develop a core team
on environmental health within the Department of Health | Environment & Forests
(potentially either a separate cell or a strengthening of the public health contingent
within the DOH | MOEF). The environmental health team should include members
with skills in environmental epidemiology; environmental health policy; and social &
ecological sciences. The staff will develop intra-departmental skills and will interact
with other agencies. It is anticipated that the component will start with an institutional
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review. This will be a situational analysis of current DOH/MOEF institutional capacity
to undertake its mandate.

8.6.1.2 Development of Legislation
Development of Environmental Health Legislation

There is a need to develop a new law, or amend the existing laws, to introduce
provisions for preventing and controlling health problems due to environmental
pollution. The environmental health legislation should prioritize objectives for
meeting health needs and protecting vulnerable groups without degradation of
environment. The environmental health law may include the following health
components at local, state and central levels.

e Linking environmental data to possible health hazards (environmental health
indicators)

e Controlling environmental health problems through provision for regular
epidemiological surveillance and monitoring of hazardous factors by qualified
environmental epidemiologists or engineers and scientists;

e Environmental Impact Assessment regulations may be modified so that a 'health
impact assessment' is required for all major development projects including water
resource management, urban and rural developments etc, before such projects
are implemented.

e Environmental Protection Act, factories Act, Town and Country Planning Act and
Municipal Bye-laws need to be suitably modified to ensure health surveillance for
preventing environmental pollution and its hazards.

8.6.1.3 Development of Public Awareness Programmes through Improved
Understanding of Risk Perception and Development of Risk
Communication Strategies

The component aims to promote a systematic approach for generating public
awareness through an Information Education and Communication (IEC) programme
on environmental health. The goal of this IEC programme will essentially be to
prevent environmental degradation and promote eco-friendly public behaviour.

This IEC programme for environmental health should be built on an improved
understanding of existing environmental risk, its spatial distribution; strengths and
weaknesses of existing IEC, programmes, appraisal of public awareness on specific
high risk environmental issues and, of course, the operational feasibility of the
proposed programme through the existing network of health infrastructure.

In order to rationalize the proposed IEC approach towards a demand-driven agenda
which promotes environment friendly behavior, the formation of IEC messages,
development of key information tools and a multi-media package for communication
have to be carefully addressed. An in-built system of monitoring for periodic review
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and reinforcement of the system, including appraisal of the Knowledge, Attitude,
Practice (KAP) of the target audience at large will also be necessary.

8.6.2 Information System Development Programme

The overall aim of this programme is to strengthen the information system available
to the Department of Health | Environment & Forests to guide its priority-setting,
monitoring and policy evaluation. Given the current constraints faced by the
Department, the programme will concentrate on main areas; key areas of research
need and key strengthening of the existing information system. These two
programme components are:

e Development of a programme of priority epidemiological research on
environmental health impacts in West Bengal in order to create a basic
understanding of priority problems; and

e Development of a systematic database on the distribution (spatial, social,
demographic) of preventable environment-related diseases of major public
health significance, in order to prioritize environmental interventions to areas
and groups in greatest need.

It is anticipated that this programme will involve longer term development of the
existing information system and an increased body of basic epidemiological
understanding of the key environmental health impacts in West Bengal. In this
programme of the five year plan it is anticipated that some of the key epidemiological
gaps should be filled. In addition, the programme aims to address the existing
information system, particularly the development of data linkage systems.

8.6.2.1 Development of a Programme of Priority Epidemiological Research
on Environmental Health Impacts in the country in order to create
basic understanding of priority problems.

This component is aimed at the development of amore systematic research agenda
within the state in order to fill key gaps in basic epidemiological and/or policy
understanding. It involves the development of an inter-institutional working group to
support the Department of Health / Environment & Forests in defining,
commissioning and reviewing proposals to undertake research on critical areas of
environmental health. Currently, within the State of West Bengal (and for that matter,
India as a whole) there are some basic epidemiological information gaps which
cannot be filled simply by developing routine information systems.

This component will set up the process by which key gaps in understanding can be
filled. This component outlines the process and proposes a pilot study on one critical
area.

The component involves the setting up of an inter-institutional working group or
committee to support the Department of Health | Environment & Forests in
identifying and reviewing environmental health research. The following mandate is
proposed for the group:
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e To identify key areas of priority research and form a consensus on ranking of
environmental health research priorities;

e To advise DOH / MOEF on key areas of priority research ranked in order of
urgency;

e To provide advise on technical quality of research proposals and to propose
mechanisms for the systematic review of research proposals for technical quality;
and

e To provide advise on the technical quality of research reports and to propose
mechanisms for the systematic review of the technical quality of research
reports.

Ultimately, it is anticipated that this group will work directly with the environmental
epidemiology team within the proposed environmental health team of the
Department of Health | Environment & Forests (see figure). In the short term this
working group will work directly to advise the Principal Secretary. The proposal for
development of a programme of priority epidemiological research on environmental
health impacts is presented in annexure.

8.6.2.2 Development of a Systematic Database on the Distribution (Spatial,
Social, Demographic) of Preventable Environment-Related Diseases
of Major Public Health Significance

This component aims to strengthen the existing information system. It focuses
particularly on the need to assist the DOH/MOEF prioritizing environmental health
interventions in areas and groups in greatest need.

This component will also to contribute to the development of routine environmental
health monitoring systems, initially through pilot linkage between environment and
health data sets, in order to assess regularly and improve the quality of existing data
sets for estimation of environmental health impacts. The process of development of
a systematic database on the distribution of preventable environment related
diseases is presented in annexure.

8.6.3 Training and Orientation Programme
This programme has three main objectives:-

e To review and strengthen educational curricula related environmental health
monitoring and management (e.g. in medicine, public health engineering, urban
planning)

e To develop a programme of in-service training/awareness -raising on
environmental health priorities and policy for multiple audiences (medical officers;
P.H. Engineering, Panchayat leaders; NGOs ; CBOs) ; and

e To develop a programme of training in environmental epidemiology and
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environmental health policy in order to build core of expertise in environmental
epidemiology and policy in the country.

These components are described below:

8.6.3.1 Review and Development of Environmental Health Curricula

The proposed action will promote rational design of curricular training and an
evaluation system for raising: -

e Awareness of values and realities in effective training and education;
e Motivation for environmental health management; and

e Human resources needed for educating health professionals and working under
central, state and peripheral institutions.

This will help in promoting:

e Proper assessment of environment health impacts.

e An effective information | education system.

e Meaningful linkages between environmental and health data and

o Effective monitoring and surveillance.

8.6.3.2 Development of In-Service Training

There is an urgent need to develop an in-service training programme for DOH /
MOEF and other related Depts. at the Central/State and local levels, health
functionaries on environmental health monitoring and management. In-service
training for these personnel on EHMM is not available at present and there have
been no efforts to initiate such a service. Current levels of motivation in relation to
EHMM are low and the absence of the training contributes to the DOH | MOEF's
weaknesses, viz.

e A lack of information on environment-related communicable and non-
communicable diseases amongst health professionals.

e A lack of motivation of health functionaries in preventive/health promotion care.
e An absence of an integrated approach for managing environmental health.
e Alack of trained staff.

e A lack of awareness and perception at all levels.

The proposed action is aimed at developing in-service training materials,
which will help:

o Staff to develop a rational information collection system on environment related
communicable and non-communicable diseases.
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e To increase the motivation and skills of environment health monitoring and
management staff.

The training will increase the DOH / MOEF and other related Depts. ability to:

e Assess environmental health projects.
e Make meaningful linkages between environmental and health data.

¢ Provide early warnings, when required, and

o Deliver effective environmental health monitoring and surveillance.

The extent of the knowledge gap on EHMM among health functionaries needs to be
assessed to ascertain the actual training need. To develop an in-service training
programme on EHMM, it would be appropriate to assess the existing training
facilities and compare with them with the resources required. The training needs
assessment should develop educational (learning) objectives for different categories
of health functionaries.

Appropriate training modules (both for training facilitators and trainees) and other
teaching/learning materials should be prepared by involving experts in the fields of
environmental health monitoring and surveillance, environmental epidemiology etc.
Key institutions that are to be involved in conducting the training should be
identified.

8.6.3.3 Development of Training in Environmental Epidemiology and Health
Policy

This component aims to strengthen the institutional capacity of the state in basic
environmental epidemiology and health policy.

Purpose
This training should concentrate on the scope and necessity of environmental

epidemiology in the overall management of health and environment through proper
health planning. The training should be designed to strengthen, educate and train
the participants and do research in the field of environmental epidemiology.

Objectives of the Training

e To consolidate and broaden the participants understanding of the basic principles
and methods of epidemiology.

e To increase knowledge of environmental and occupational hazards and their
health effects, with an emphasis on assessment and prevention.

e To encourage and facilitate collaboration to enable assessment and prevention
of environmental and occupational health risks in different geographical areas.

e To encourage public health teachers to apply the knowledge gained in training
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for local training activities at medical colleges and at different levels, and

e To understand the factors involved in the process of priority setting for the urban
environment.

8.6.4 Programme for Strengthening Co-ordination and Multi-Sectoral Action

Agencies which provide environmental services and agencies which provide health
services need to collaborate. There is a serious lack of data linkages and information
sharing processes on environment and health problems and priorities among the
different development agencies and the DOH / MOEF.

Inter-sectoral co-ordination, data linkage and information sharing processes within
individual agencies are also missing. For example, co-ordination and information
sharing within the various sectors, including the health sectors, of the CMDA are
almost absent.

A mechanism for inter and intra-sectoral collaboration is required in order to protect
the environmental health of the community. Such a mechanism would promote
convergence between environment and health initiatives within the states.

In order to strengthen collaboration, a systematic database on trends in
environmental health problems may be developed. Pilot studies on air pollution and
respiratory health impacts within the CMA could help to monitor and guide long and
short term development decisions.

Similarly, pilot studies on water and sanitation - health linkages may be undertaken
in rural areas, involving the DOH / MOEF, Panchayat, Rural Development
Department, Public Health Engineering and other agencies. Such a study would help
to guide joint decision-making processes to minimize waterborne diseases in rural
areas.

8.6.4.1 Review and Development of Inter-Institutional Coordination

As collaboration, co-ordination, data linkage and information sharing processes are
rather inadequate among development and health agencies; there is a need to
develop inter-institutional co-ordination at policy and operation levels.

It is suggested to take up some pilot projects of collaboration and co-ordination at
the operational level. In the rural areas, at village level, diarrhoeal diseases could be
controlled by undertaking a water quality and surveillance programme through the
Panchayetiraj organization and carrying out parallel disease surveillance through the
PHCs. Effective collaboration and co-ordination amongst these organizations would
provide improved water supply and sanitation and primary health care. Similarly in
urban areas, co-ordination between DOH and MOEF and PCB could help to target
air pollution control resulting in reduction of respiratory diseases and malignancies.
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Chapter- 9

General Discussions, Key Conclusions and Recommendations

There are inherent difficulties in assessing water-sanitation related disease
burden. One is that the exposure often occurs at the house hold and personal
level and therefore the disease burden precisely related to a specific exposure is
difficult to measure. The macro level data on health and water sanitation
coverage are gross and have inherent limitations, involving a number of
confounding factors. Diseases transmitted by water such as diarrhoeal diseases
are mostly non-specific, therefore creating difficulty in attributing a disease to a
specific environmental factor. Confounding and collateral factors include
competing pathways of disease exposure and transmission. For example in
assessing the impact of contaminated drinking water and lack of sanitary
environment on community health, the role of contaminated food, person to
person contact, lack of personal & home hygiene, has not been adequately
understood or identified.

Having said this, we should also appreciate that there is a great need to improve
the evidence based on the links between infectious diseases and water,
sanitation and hygiene risk factor. Given the present status of the global, regional
as well as national and local disease burden from water supply, sanitation and
hygiene risk factors, there is an acute necessity to improve the knowledge of and
relative importance of pathways of transmission and use the same for
implementing a programme of evidence based advocacy on the part of the health
sector.

Water-Sanitation and Health Linkages

The present study made a comprehensive review of the global, regional, and
national as well as state/district level data on water, sanitation and hygiene
related diseases burden, including the general progress of public health including
the WSS services in India and examined the correlation between lack of water
safety, sanitation and hygiene and prevalence of related diseases. To further
support the findings, the study team conducted two pilot studies in West Bengal,
with a rather small sample size,-

a. A pilot study in the districts of Murshidabad and Bankura, to assess the health
impact of sanitation improvements in a few villages, declared as “Nirmal
Grams”. (100% Sanitation)

b. A pilot study on perception and practice of personal and domestic hygiene
and their impact on community health
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On the basis of our findings, as elaborately discussed in the foregoing chapters
the following general observations could be made.

The Global burden of diseases from water supply, sanitation and hygiene, risk
factors is huge and particularly critical in the sub-Saharan and South Asian
countries including the Indian sub-Continent.

Water supply, sanitation and hygiene behavior are among the key determinants
of IMR and under -5 mortality in the developing countries, along with female
literacy and women’s empowerment.

In India, there has been significant positive public health gains in terms of
increase in life expectancy and decrease in death rate, infant mortality and under
-5 mortality, but morbidity of infectious diseases (water-sanitation related and
vector-borne) remains unabated.

Significant investments have been made during the ten 5-Year Plans on water
supply and sanitation. Coverage figures on urban and rural water supply show
significant increase. But access to safe water by the urban and rural poor
remains extremely inadequate. Coverage figures do not reflect on water quality.

Sanitation coverage lagged significantly till the 90s but since then, it has
gathered momentum in states like West Bengal, Maharashtra, etc. But the quality
and sustainability of sanitation coverage leave many questions.

The level of personal and domestic hygiene is poor particularly among the urban
and rural unserved people. Peri-domestic environment is insanitary because of
poor solid waste management and drainage and this is a key factor behind
continued high level of vector-borne infections.

Health benefits have not been commensurate with the investment made in
community water supply programme primarily because of neglect of hygiene,
sanitation and water quality.

Microbial and chemical quality problems affects large portion of the community
water supply schemes, Most urban municipal water supply schemes are suffering
from faecal contaminations of distribution systems and most ground water based
rural water sources are contaminated with chemicals like arsenic and fluoride.

The present study to establish correlation between water and sanitation coverage
and disease prevalence have been partially successful. Though because of
confounding and collateral factors, the correlation coefficients have not been very
strong always, it has established the need to improve the evidence base on the
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links between infectious diseases and water, sanitation and hygiene risk factors.
Cross-sectional studies often suffer from confounding variables related to
community, household and behavioral factors. It may be worthwhile taking up
longitudinal studies with adequate sample size.

The study in the Nirmal Grams of Murshidabad and Bankura districts, indicated
that by providing only toilets in the individual houses, the disease burden may not
reduce substantially. Improvements on drainage condition, general sanitation,
personal hygiene, food sanitation are also to be taken, simultaneously to
minimize the disease burden among the villagers. The issue of sustainability and
use of toilets, constructed in the so-called Nirmal Grams need also close
examination.

The pilot study findings on perception and practice of personal and domestic
hygiene, among the woman in selected urban and rural house hold, further
strengthens the hypothesis, that hygiene behavior of the community do have a
strong influence on the health gains from water-sanitation programmes. In order
to optimize the health benefits from community water supply and sanitation
projects, it is necessary to improve the knowledge of the community on their
perception on safe water, sanitation and hygiene and their linkage of health and
change their practice of personal and home hygiene, concurrently with the WSS
programmes.

Given the present situation in SEAR countries and India in respect of water,
sanitation and hygiene at home water alone can go only part of the way in
achieving the basic objective of improving the health status of the community. It
would largely depend on the implementation of an integrated strategy aimed at
improving water quality and availability and sanitation along with improving
hygiene practice at home through changes in attitudes and higher levels of health
education. Almost all water-borne water-based and water-washed diseases are
spread through exposure of food and drinking water to human faeces. Hence the
rate of infection and cross-infection could be reduced by safe disposal of waste,
as well as, home hygiene practices, safety and quality of food and drinking water
and availability of adequate quantity of water for personal hygiene. The most
critical issue could be the promotion of hand washing with soap before
eating and before feeding children, and after defecation~ which might
prevent 40 to 50% of faecal oral infections. Supply of high quality water would
be of little help if the same is contaminated because of unhygienic practices at
home. On the other hand improvements in hygiene behavior of a community
cannot be sustained without concurrent improvement in the quality of community
water supply and environmental sanitation.

-155-



Institutional Issues: India Scenario

(a) Key Problem Areas and Basic Maladies

(i) Absence of a core sector of environmental health within the department of
health including experts with skills in environmental epidemiology,
environmental health policy and socio-ecological sciences.

(i) Lack of appropriate legislations related to environment and health.

(i)  Lack of information on environmental epidemiological aspects and
environmental health impacts in the country related to air, water, soil,
shelter and ecology.

(iv)  Lack of training and orientation of the health professionals as well as
engineering and development professionals towards the issues related to
environmental health.

(v) Lack of effective mechanism for inter and intra- sectoral collaboration
between the Dept. of Heath and other social, economic and infrastructural
development departments.

(vi)  Lack of public awareness and understanding and risk perception and
communication strategies for risk abatements.

(b) Key Recommendation for Action Plan to Capacitate Dept. of Health and
Other Related Depts.

. Strengthening DOH to support decision making for Environmental
health protection.

(i) Development of a core team on environmental health within the
department of Health (either a separate cell or a strengthening of Public
Health); including team members with skills in environmental
epidemiology; environmental health policy; and social and ecological
sciences who will develop intra-departmental skills and will interact with
other agencies. Initially starting with a review and situational analysis of
current MOH/MOEF institutional capacity and inter-sectoral co-ordination
mechanism.

e Development of Appropriate Legislations

(i) Development of legislation related to environment and health. Initially
beginning with a systematic review of existing legislation related to
environmental health and possibly leading to development of linked
environmental monitoring and health protection legislation.

(i) Development of public awareness programmes through improved
understanding of risk perception and development of risk communication
strategies.
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e Strengthening information systems for decision-making

(i) Development of a programme of priority epidemiological research on
environmental health impacts in the country related to air, water, saill,
shelter and ecology, in order to create understanding of priority problems.

(i) Development of a systematic database on the distribution (spatial, social,
demographic) of preventable environmental-related diseases of major
public health significance, in order to prioritize environmental interventions
to areas and groups in greatest need.

(iii) Development of a systematic database on trends in environmental health
problems in order to monitor and guide long and short term development
decisions and develop an early warning system.

(iv) Development of routine environmental health monitoring systems, initially
through pilot projects for linkage between environment and health data
sets in order to assess regularly and improve the quality of existing data
sets for estimation of environmental health impacts.

e Strengthen Training in and Orientation towards environmental health

(i) Develop programme of in-service training/awareness-raising on
environmental health priorities and policy for multiple audiences (medical
officers; panchayat leaders; NGOs; GBOs)

(i) Review and strengthen degree and P.G. level educational curricula related
to environmental health monitoring and management (e.g in medicine;
public health engineering; urban planning).

(iii) Develop programme of training in environmental health policy in order to
develop expertise in environmental epidemiology and policy in the country.

e Strengthen mechanism for Inter and Intra Collaboration

(i) Development of environment and health monitoring and action projects,
initially through pilot projects in order to guide joint decision making
processes (for example water - sanitation and Health at PHC at
Panchayat level).

(i) Development of opportunities for convergence between environment and
health initiatives within the state. Specifically beginning with a systematic
institutional review of inter-institution and programme collaborative
processes.
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Study Objectives

Summarized the mini-assessment of the disease burden due to improper hygiene awareness, followed
by inadequate supply of safe drinking water and provision of proper sanitation facilities in India,
with highlighting the approximate status of disease burden in some of the major states and cities in India.

Scope of work of the Study
The Study is supposed to carry out:-
# Intensive desk-research and internet-research to identify potential case studies.

% Interaction and feedback from resource institutions, such as, NICD, NICED (ICMR), NIE (Chennai),
AlIH&PH, NIOH (ICMR), WHO,UNICEF, WSP (World Bank).

# Macro-level study on data obtained from regions and cities on health and environmental quality
related to water supply and sanitation.

4+ Review Workshop at New Delhi.
4 Presentation of the findings to the participants from Resource Institutions and other stakeholders.
4 Preparation of Report on:-

# Water-Sanitation-Health Linkage

# Institutional Review & Recommendations for Ministry of Health, Government of India.

Materials and Methods
Database
Following database has been consulted in preparation of the report:-

B The data obtained are from existing reports published and/or web pages posted in the web sites by
various national and international agencies.

m Direct consultation with concerned stakeholders

m Comments made or information received by participants attended during various formal and informal
meetings.

m  Write-ups, Papers and articles published by various agencies either located in the e-library or different
journals.

Study Methodology
The Study Team is expected to:

» Carry out desk research — both from existing reports and web sites related to environmental quality
and community health status with special emphasis on lack of safe water and sanitation and hygiene
behaviour and diseases caused due to the same.

» Consultations with selected stakeholders to identify the existing gaps.

» Discuss with various stakeholders including research agencies and other institutions to assess the
problem related to environmental health with special emphasis on water and sanitation facilities in the
country.



> Analyze the roles of various ministries in the water and sanitation sector and suggest the coordination
mechanism with MoH&FW.

» Based on the initial findings establish co-relation between health indicators, water and sanitation
facilities.

> A comparative study between various regions and states may also be included.

» A comparative study amongst the situation in urban slums and rural areas may be brought in to
establish the linkages between health issues and water and sanitation facilities.

» Conduct Consultation Meetings to share and validate the initial findings and consolidate the lessons
learned.

Study Areas

On the basis of preliminary discussion held on 21% July, 2006 between the Study Team members, WHO
and other concerned partners, some selection criteria were planned for the study to select the numbers of
diseases, numbers of states and cities for the study in response of limited resources and time to complete
this initial phase.

Therefore, the study mainly focused on five diseases that are occurring in five states and five cities in
India and on the basis of that prepare this summarized report.

The main criteria adopted to select the diseases are:-

e The scale of epidemic of the disease — if it has bigger impact it receives more priority for
selection.

o The continuous presence of the disease and possible chances of scaling-up.
o The direct relation with inadequate water supply, sanitation and poor hygiene practices.
The main criteria adopted to select the States and Cites are:-

e The scale of epidemic of the disease — if it has bigger impact it receives more priority for
selection.

e The continuous presence of the disease and possible chances of scaling-up.
¢ Regional variations and main metropolitan cities in India.

e The direct relation with inadequate water supply, sanitation and poor hygiene practices.

Variable considered, analysis and validation of data

There are various variables, such as, seasonal variation, variation due to natural calamities, migration of
people from rural to urban set-up, high existence of poverty and so on, which might be having impact on
burden of diseases. An attempt has been made to explore these linkages in this report. However, the
constraints to identify these linkages are also highlighted that might be considered in future when a bigger
scale of study will initiate.
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