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	Abstract
The central theme of the research paper is to assess the level of health awareness and hygienic practices and its health impacts in urban vis-à-vis rural areas in the five select states of Eastern India - Assam, Bihar and Jharkhand, Orissa & West Bengal. This study attempts to gauge the existing level of awareness on public health and hygiene issues and how it influences the hygiene practices in the community. The correlation of the same with the disease burden of a few selected water and sanitation related diseases are also examined. It is seen that there are some basic socio-economic factors like religion, education and level of economic status which play a pivotal role in conditioning the perception and practice of hygiene. Perception of the community on health and hygiene issues has a strong influence on practice of hygiene and both together along with provision of sanitation facilities have significant impact on reducing burden of communicable diseases like cholera, diarrhea, typhoid, hepatitis, etc.


1. Background and Introduction
Impact on disease burden due to inadequate and unsafe water, lack of sanitation and poor hygiene behaviour is a complex issue.  During 2006 and 2007, Sulabh International Academy of Environmental Sanitation carried out a study, supported by WHO to review and analyze, regional, national, state and district level data of water supply and sanitation coverage and co-relate the same with selected infectious diseases. In the final report submitted to WHO, it was observed that there are many confounding factors including inadequacies in the water supply and sanitation coverage figures at the state and district level and health statistics on the disease burden available with the health department. This often creates difficulty in evaluating the health impact of community water supply and sanitation programme undertaken by the National Govt. This was also observed in the study that one of the primary reasons of the health benefits not being commensurate with the investments made in the CWSS sector was the neglect of hygiene behaviour issues.
The present study is a follow up of the earlier study in the above context and the findings of the present study would provide valuable inputs for planning programmes for control and surveillance of water and sanitation related infectious diseases in the rural and urban areas in the countries like India and their linkages to community water supply and sanitation programme. This will also provide us with an effective tool for advocacy for integration of water safety, sanitation and hygiene issues in the national CWSS programme.
2. Objectives of the Study
The main aim of the study is to map the perception and practices of Hygiene in the community (particularly women) and its health impact in urban and rural areas in five states namely Assam, Bihar and Jharkhand & Orissa & West Bengal in India.
The main objectives of the study are to: 
· To map the level of awareness and perception of Public Health and Hygiene issues in the community (women) and impact of the same on Hygiene Practices.

· To assess the health impact of hygiene perceptions and practices.

· To assess the linkage between availability of sanitation facilities and the status of health.
3. Methodology

 3.1 Sanitation Coverage & sample respondents:
Using government data, villages were randomly selected from each of the following states from three categories of sanitation coverage - 100%, 50% to 90% and less than 50% coverage. Similarly the urban population was categorised in two groups: those with adequate water supply & sanitation and inadequate water supply & sanitation in terms of availability of water supply & sanitation facility in the cities. A total of 2000 sample respondents were selected from rural and urban areas as detailed in Table 1.

Two thousand women (housewives) were randomly interviewed from 10 municipal areas and 30 villages representative of these five states. The sampling ensured geographic and socio-economic representation of the target population. 
Table 1: Sample Coverage
	States
	Assam
	Bihar
	Jharkhand
	Orissa
	West  Bengal
	Total

	Rural Sample

	100% sanitation coverage
	80
	80
	80
	80
	80
	400

	30% to 60% sanitation coverage
	60
	60
	60
	60
	60
	300

	<30% sanitation coverage
	60
	60
	60
	60
	60
	300

	Rural Households visited
	200
	200
	200
	200
	200
	1000

	Urban Sample

	Adequate WS & S
	100
	100
	100
	100
	100
	500

	Inadequate
	100
	100
	100
	100
	100
	500

	Urban Households visited
	200
	200
	200
	200
	200
	1000

	Total (Rural +Urban)
	400
	400
	400
	400
	400
	2000


Issues and Enquiry Areas & research tools:
A structured questionnaire was pre-tested in the field and finalised subsequently. The questionnaire consisted of the following issues and enquiry areas, in addition to recording demographic / socio-economic, asset ownership and availability of water and sanitation facilities within the respondent household:
Table 2: Queries on awareness and hygienic practices
	Hygiene Perceptions
	Hygiene Practices

	Issue 1:  Upkeep of Personal Hygiene

	1. Unclean / unsafe water on health 

2. Unclean/unsafe sanitary conditions on health 

3. Hands washing with soap-water 

4. Infection on contact with other person

5. Washing face with soap and water to prevent eyes infections

6. Contamination from lavatories 

7. Contaminated Toys 
	1. Hand washing - visibly dirty 

2. Hand washing after using toilet or cleaning children stool

3. Hand washing after handling pets or cattle

4. Hand washing after touching body fluids 
5. Hand washing before applying medication 

6. Hand washing before eating

7. Wash towel, face clothes, bath sponges, nailbrushes after use

	Issue 2: Safe storage and handling of drinking water

	8. Uncovered storage and contamination of water
9. Drinking water contamination 
	8. Cover drinking water 

9. Clean utensils regularly before filling drinking water

10. Touch / dip fingers in water during collection

	Issue 3: Home and food sanitation

	10. Food contamination
11. Infant’s food contamination by unclean water 

12. Food contamination when bought or stored at home

13. Contamination from old food to fresh food 

14. Fridge temperature maintained between 1-5 degree C 

15. Raw water & ice containing dangerous chemicals

16. Infants susceptible to contaminated food or water

17. Food contamination in raw food
	11. Wash cooking & feeding utensils 

12. Hand washing after handling raw food material 

13. Hand washing before cooking / eating

14. Clean chopping board before & after cutting high-risk raw food 

15. Clean utensils after preparation of high– risk raw foods

16. Wash followed by chemical disinfectant / detergent

17. Regularly clean dish cloths for preparation of high-risk raw food

18. Cover cooked food immediately after preparation

19. Store raw food & cooked food separately 

20. Cover raw foods & cooked foods in refrigerator

21. Regularly clean refrigerator / store

	Issue 4: Safe disposal of human excreta

	18. Need for sanitary toilet

19. Hand washing after cleaning children

20. Disposal of Faeces of children 

21. Prevent children from contact with faeces or garbage 
	22. All family members using latrine

23. Family members not preferring toilet usage
24. Throwing faeces of infants in open space

	Issue 5: Safe disposal of solid wastes

	22. Proper disposal of kitchen waste and garbage 

23. Garbage disposal
	25. Use garbage bin in house

26. Segregate saleable garbage 

27. Disposal of kitchen/bathroom waste in bins

28. System of solid waste/garbage collection in locality

	Issue 6: Safe disposal of liquid wastes

	24. Pond water contamination 

25. Regular cleaning of drains 

26. Need for soaking pits
	29. Toilet having disposal system

30. Kitchen connected to drain

31. Drain outside the premises

32. House drain connected to outside drain

	Issue 7: Sanitation in the community

	27. Insect spreading germs

28. Food scraps spreading germs

29. Accumulation of water increasing vector borne diseases

30. Contamination via shoes and feet of pets

31. Pets causing diseases

32. Patients prone to infection

33. Handling of pathogenic wastes.
	33. Toilet water/drain water accumulation near house

34. Garbage dump present within locality

35. Area near house free from cow dung & other animal faeces


3.2

Disease Burden 

The incidence of disease and total number of illness days during last six months was recorded for each member in the respondent’s family. Information was sought on water borne diseases viz. cholera, typhoid/enteric fever, diarrhoea/vomiting, hepatitis, worm’s infection and malaria/dengue, as recalled by each respondent. 
3.3

Scoring
Following a primary analysis, a two-stage scoring was adopted to ascertain the overall response score for Awareness & Practice for each respondent to sum up findings for all the 106 enquiries (listed in Table 2). Awareness & Practice Scores were calculated for each of the seven issues listed above, and subsequently the overall score. Scores were assigned to the variables for awareness and stated practice using the issue scores as mentioned below: 
Stage 1 - Issue Score - Awareness & Practice
Individual Respondent’s Issue Score by mean value of query scores mentioned below:
Health Awareness (Perception) Score: Not Aware -1/ Uncertain -2/Aware-3 
Personal Hygiene (Practices) Score: Not Practiced -1/ Irregularly Practiced -2/Regularly Practiced-3
Stage I1 - Overall Score - Awareness & Practice
Individual Respondent’s Overall Score - mean value of all the seven issues scores. 
To gauge the other factors influencing perception and practice of hygiene, analysis was done with respect to Religion, Education level, Household socio-economic status and Sanitation facilities available to the respondent.
Data on the level of the respondent’s awareness and perception were compared with what they stated about their hygiene practice and the recalled burden of selected diseases. Statistical analysis (correlation coefficient and regression analysis) was done to establish correlation between the scores for these factors.
4. Findings of the study
4.1
Perception of Hygiene
This section, illustrates the perception level (Health awareness score) on hygiene and its impact on health for seven issues across all the five states. 
	Table 3: Health awareness score in rural and urban areas – 
              scores ranged  from 1 (lowest) to 3 (highest)

	Issues 

(arranged in descending order of overall score) 
	Rural
	Urban
	Overall

	Safe disposal of human excreta score
	2.89
	2.93
	2.91

	Safe storage and handling of drinking water score
	2.81
	2.93
	2.87

	Safe disposal of liquid wastes score
	2.66
	2.79
	2.73

	Sanitation in the community score
	2.62
	2.77
	2.70

	Safe disposal of solid wastes score
	2.66
	2.49
	2.58

	Home and food sanitation score
	2.35
	2.45
	2.40

	Upkeep of personal hygiene score
	2.33
	2.42
	2.37

	Overall score
	2.52
	2.61
	2.56


Sanitation coverage and perception level 
Overall, the study shows an increasing trend in health awareness scores with improvement in sanitation coverage. Specifically, there was a low but positive correlation found between the sanitation coverage and level of awareness (correlation coefficient between sanitation coverage and public health awareness score being 0.37).
Relation between education and perception level

An increasing trend in the awareness of hygiene was observed with increase in educational level of the respondent. More than 90% of the people with formal education had a high level of awareness or perception of hygiene. However among the people with no formal education, somewhat more than 60% had a good level of Hygiene Perception. 
Perception level across different economic level

People at higher economic levels were found to be more aware on hygiene and public health issues. The Hygiene Perception level was high among 83% for higher economic group, 82% and 76% for middle and lower economic groups respectively.

The higher economic group, had the highest awareness of ‘safe storage and handling of drinking water’ (97%) and lowest for ‘safe disposal of solid wastes’ (63%). Amongst the middle economic group, awareness was highest for ‘safe disposal of human excreta’ and lowest for ‘home and food sanitation’. Finally amongst the lower economic group, highest awareness was on ‘safe disposal of human excreta’ again and lowest on ‘safe disposal of solid wastes’.
4.2

Practice of Hygiene
This section, illustrates the practice level (Personal hygiene practice score) on hygiene and its impact on health for seven issues (given in Table 4) across the five states. 
	Table 4: Personal hygiene as stated by respondents in rural and urban areas-

                 scoring ranged from 1 (lowest to 3 (highest)

	Issues
(arranged in descending order of overall score)
	Rural
	Urban
	Overall

	Safe storage and handling of drinking water score
	2.58
	2.49
	2.53

	Safe disposal of liquid wastes score
	2.23
	2.57
	2.40

	Home and food sanitation score
	2.18
	2.59
	2.38

	Upkeep of personal hygiene score
	2.23
	2.47
	2.35

	Sanitation in the community score
	2.26
	2.42
	2.34

	Safe disposal of solid wastes score
	1.40
	1.94
	1.67

	Safe disposal of human excreta score
	1.50
	1.64
	1.57

	Overall score
	2.11
	2.41
	2.26


With the exception of one item (safe storage and handling of drinking water), the urban respondents scored higher than those living in rural areas.
Sanitation coverage and practice of hygiene 

The trend in personal hygienic scores increased with the increase in sanitation coverage. Women who had toilets in their households tended to have a higher level of awareness about sanitation and hygiene. There was a very high positive correlation between the sanitation condition and awareness level (correlation coefficient between sanitation coverage and public health awareness score being 0.99).

Relation between education and hygiene practice

With improvement in education level, respondents exhibit better hygiene practices. The practice level was highest among post graduates and graduates. People without any formal schooling and illiterate exhibited the lowest level of hygienic practices.
Hygiene Practice across different economic level

Similar to awareness or perception, the reported hygienic practices also improved with increase in economic level. Higher levels of hygiene practice were recorded for higher economic groups:  51%, 44% and 39% for higher, middle and lower economic groups respectively.

Amongst all the economic groups, respondents reported good hygiene practices on safe storage and handling of drinking water and personal home & food sanitation. For the other hygiene issues the reported practice levels were not found to be very encouraging.
4.3
Impact of Perception on Practice of Hygiene in the Community
In the table below, level of awareness/perception and the reported practice of personal hygiene for all the five select states, are plotted. 
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	Figure 1. Perception-Practice Analogy  


In the Table below, the level of perception and practice of hygiene were divided into two categories, low and high. Taking into consideration the seven issues - the perception level and practice pattern were plotted in the four quadrants based on the minimum, maximum and the mean values of perception and practice. The overall perceptions – with 65% (min) and 93% (max), the mean awareness/perception level was 79%. Similarly, for personal hygienic practice - 29% (min) and 83% (max), the mean level of reported practice was 52%.
	Table 5: Consistency between Perception and Practice of Hygiene


	
	
	Practice of Hygiene

	
	
	Low (29%-52%)
	High (53%-83%)

	Perception on Hygiene 
	Low 

(65%-79%)
	· Safe disposal of solid wastes 
	· Upkeep of Personal Hygiene

· Home and food sanitation

	
	High
(80%-93%)
	· Safe disposal of liquid wastes 

· Sanitation in the community  
	· Safe storage and handling of drinking water 

· Safe disposal of human excreta  


Table 5 shows that there was relatively low perception and low reported practice for safe disposal of solid wastes. Both Safe storage and handling of drinking water and Safe disposal of human excreta reported relatively high level of awareness/perception and high practice. For two issues (disposal of liquid wastes and sanitation in the community), the level of awareness was high while practice was low.  It is hypothesized that this difference may in part be related to the fact that the household may not have complete control over these variables. For the remaining two practice issues (personal hygiene and home/food sanitation) awareness was low while practice was high. For this it is hypothesized that some personal and home hygiene behaviours are customary, being sustained as usual practices for traditional or other reasons, not necessarily related to hygiene awareness.
Overall, the seven issues when aggregated had a strong correlation as shown in the figure below (Regression Analysis).  In general, women who were aware of hygiene issues also reported that they practiced these behaviours.
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Figure 2. Relation between perception & practice of hygiene


4.4
Impact of Hygiene Perception on Disease Burden in the Community
The following table shows negative correlation with Hygiene Awareness Score with incidence of the water borne diseases mentioned below. Although the relations are not very strong but it does depict a trend. Thus, women who were more aware of hygiene practices tended to report fewer diseases in their households over the six months before the data collection. 
	Table 6: Correlation between health awareness score and disease burden *

	
	Cholera
	Typhoid / Enteric Fever
	Diarrhoea / Vomiting
	Hepatitis
	Worms infection
	Malaria / Dengue

	Correlation with Public Health Awareness Score
	(0.23)
	(0.19)
	(0.28)
	(0.41)
	(0.24)
	(0.27)




* Figures within parenthesis indicate Negative value.
A regression analysis was made to compare the level of hygiene awareness/perception compared to the number of days reported for illness in the household. It shows a moderate relation, that is, women with greater awareness tended to have fewer days of illness in their households. This corroborates the above fact that day of illness due to water borne diseases with increase in awareness level 
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Figure 3
4.5
Impact of Practice of Hygiene on Disease Burden in the community

The table below shows negative correlations between hygiene practices and incidence of various diseases, that is, households with higher levels of reported hygienic practices tend to experience fewer days of illness. This implies that incidence of diseases decrease with adoption of better hygiene practices, which is conditioned by the perception level of the community.

	Table 7: Correlation of incidence of diseases (in last six months) with Personal hygienic Practice Score *

	
	Cholera
	Typhoid / Enteric Fever
	Diarrhoea / Vomiting
	Hepatitis
	Worms infection
	Malaria / Dengue

	Correlation with Personal hygiene Practice Score
	(0.20)
	(0.38)
	(0.19)
	(0.17)
	(0.34)
	(0.15)


The trend line in the graph also shows the decrease in total illness days with better practice of Hygiene in Community.
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Figure 4
4.6
Impact of Sanitation coverage and perception / practice level on health 

The table below shows the level of hygiene awareness and reported hygienic practices and incidence of diseases among different sanitation categories.

	Table 8: Hygiene awareness score on incidence of disease and sanitation coverage

	Sanitation coverage
	Incidence of disease
	Public Health Awareness Score
	Hygiene 
Practice

score

	
	Cholera
	Typhoid / Enteric Fever
	Diarrhoea / Vomiting
	Hepatitis
	Worms infection
	Malaria / Dengue
	
	

	100%
	4
	3
	11
	8
	14
	7
	2.57
	2.17

	99% to 50%
	8
	5
	17
	12
	20
	12
	2.43
	2.11

	Less than 50 %
	10
	8
	21
	15
	25
	14
	2.55
	2.07

	Overall
	22
	16
	49
	35
	59
	33
	2.52
	2.11

	Correlation with sanitation coverage*
	(0.34)
	(0.04)
	(0.27)
	(0.24)
	(0.21)
	(0.39)
	0.37
	0.99


*Correlations within parentheses () are negative.
The correlation of incidence of water and sanitation related diseases with sanitation coverage show a negative trend. Fig. 5 and 6, depicts the level of Hygiene Perception and Practice in “Nirmal Grams” (100% sanitation coverage) vis-à-vis in those with lower sanitation coverage. It has been found that Hygiene Perception and Practice level were better in “Nirmal Grams”, due to the IEC activities undertaken by Panchayeti Raj Organizations and NGOs.
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Figure 5
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Figure 6
Thus higher sanitation coverage and better awareness seemed to have a positive impact on the incidence of disease in the study areas. Figures below show the regression analysis for sanitation coverage with respect to disease burden. This depicts a very strong relationship between sanitation coverage under the total sanitation campaign, which integrated Hygiene behavior issues, in reducing disease burden in the community.
	Figure 7
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5. Conclusion

The study findings very emphatically indicates that to optimize health benefits from community water supply and sanitation, the hygiene behaviour issues should be integrated with the programmes undertaken by the National Govts. for provision of water supply and sanitation hardware in the developing countries. The perception of the community particularly the women regarding the public health and hygiene issues is an important influencing factor in conditioning the practice of hygiene in the community. The disease burden related to Community Water Supply and Sanitation could be significantly reduced if provision of sanitary toilets in individual houses is accompanied by appropriate health and hygiene education campaign. 
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