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Background & objectives: Despite remarkable progress in airborne, vector-borne and waterborne diseases 
in India, the morbidity associated with these diseases is still high. Many of these diseases are controllable 
through awareness and preventive practice. This study was an attempt to evaluate the effectiveness of a 
preventive care awareness campaign in enhancing knowledge related with airborne, vector-borne and 
waterborne diseases, carried out in 2011 in three rural communities in India (Pratapgarh and Kanpur-
Dehat in Uttar Pradesh and Vaishali in Bihar). 
Methods: Data for this analysis were collected from two surveys, one done before the campaign and the 
other after it, each of 300 randomly selected households drawn from a larger sample of Self-Help Groups 
(SHGs) members invited to join community-based health insurance (CBHI) schemes. 
Results: The results showed a significant increase both in awareness (34%, p<0.001) and in preventive 
practices (48%, P=0.001), suggesting that the awareness campaign was effective. However, average 
practice scores (0.31) were substantially lower than average awareness scores (0.47), even in post-
campaign. Awareness and preventive practices were less prevalent in vector-borne diseases than in 
airborne and waterborne diseases. Education was positively associated with both awareness and practice 
scores. The awareness scores were positive and significant determinants of the practice scores, both 
in the pre- and in the post-campaign results. Affiliation to CBHI had significant positive influence on 
awareness and on practice scores in the post-campaign period. 
Interpretation & conclusions: The results suggest that well-crafted health educational campaigns can be 
effective in raising awareness and promoting health-enhancing practices in resource-poor settings. It 
also confirms that CBHI can serve as a platform to enhance awareness to risks of exposure to airborne, 
vector-borne and waterborne diseases, and encourage preventive practices.
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	 Despite remarkable reduction in airborne, vector-
borne and waterborne diseases, the morbidity and 
mortality associated with these conditions continue to 
be high in India. India accounted for 21 per cent of 
the world’s burden of disease in 20101. Diseases such 
as tuberculosis, malaria, filariasis, dengue, diarrhoea, 
typhoid, etc. are endemic in India2. According to 
Cohen3, 1.6 million deaths were caused in India by 
indoor and outdoor air pollution in 2010. Similarly, 
India had close to one million confirmed cases of 
malaria, and many malaria deaths (estimates varied 
from 15,0004 to 200,000 individuals every year5). On 
waterborne diseases (e.g. cholera, acute diarrhoea, 
typhoid and viral hepatitis) the estimates vary widely 
because of a lack of reporting and poor surveillance, 
yet one report estimated that around 14 million people 
suffered from some of these conditions in 20126. 

	 Many such diseases are preventable through low-
cost preventive practices. Public health experts and 
researchers have recognised that health education is an 
important tool to encourage individual health-promoting 
choices7-9. However, the evidence is inconsistent. one 
study reported that an awareness campaign in Vietnam 
was successful in enhancing people’s early access 
to health care after they acquired more knowledge 
about avian influenza9. Another study reported that in 
China, short-term health education was not associated 
with adoption of health protecting behaviour10. In the 
Indian scenario, one study found that information, 
education and communication (IEC) campaigns were 
effective in enhancing awareness on tuberculosis11. 
Another, in Karnataka, informed that local folk theatre 
generated a significant impact on awareness, which led 
to a reduction in malaria incidence7. A study in tribal 
areas of Odisha concluded that after the awareness 
campaign about mosquito bites, most participants 
adopted the recommended preventive measure of using 
insecticide treated bed nets (ITBN)12. In rural Tamil 
Nadu, awareness generation to waterborne diseases 
left gaps in understanding the connection between 
using contaminated drinking water and disease13.
Finally, in high chikungunya prevalent areas in urban 
India, there was no significant association between 
respondents’ education level and emptying/drying of 
water containers14. 

	 In this study, we evaluated the effectiveness of 
awareness campaigns in increasing knowledge about 
airborne, vector-borne and waterborne diseases, as 

well as enhancing preventive practices among rural 
communities. The study was conducted in Pratapgarh 
and Kanpur-Dehat districts in Uttar Pradesh and 
Vaishali district in Bihar, India; all located in humid 
semi-arid climate in the Ganges River plain15. All the 
three sites are predominantly rural and more than the 
one-third of the population is illiterate (Table I). Crude 
death rates and under five mortality rates are higher 
than the all India rural average. 

Material & Methods

Project background: The awareness campaigns were 
part of a larger project carried out by micro Insurance 
Academy, New Delhi, India, that included the launch 
of three community-based health insurance (CBHI) 
schemes in 2011 in these locations. The CBHI 
schemes under this project were designed as a cluster 
randomized control trial20, located 50-100 km outside 
major urban centres in poor rural areas. There were 
three waves of enrollment, in 2011, 2012 and 2013. In 
total, 3,685 households (1,283, 1,039 and 1,363 from 
Pratapgarh, Kanpur-Dehat and Vaishali, respectively) 
were selected as treatment cohorts, and all filled the 
condition that in each household, at least one woman 
was registered in March 2010 as a member of a Self-
Help Group (SHG) facilitated by the three field partners. 
The treatment groups were exposed to insurance 
education programmes prior to being invited to join 
the schemes. Households were characterised by low 
levels of education, and limited access to healthcare 
(Table II). 

	 The CBHI schemes targeted communities sharing 
a common background (geographical, economic, 
occupational, ethnic, gender, etc.). The communities 
were involved in the design and selection of the 
benefit packages. The schemes were characterized by 
low premium and mutual-aid structure, i.e. the CBHI 
schemes were owned and managed by the enrolled 
community members and operated on a not-for-profit 
basis21. The prevalence was estimated by using the 
baseline data (collected prior to the launch of CBHIs); 
more than half of the households had experienced at 
least one chronic illness episode, and more than two-
third reported an acute illness in the family during 
one month before the survey. More specifically to our 
study, more than 25 per cent of the sampled households 
reported an airborne or a vector-borne or a waterborne 
ailment. Hence, the awareness campaigns were 
launched, which were open to insured and uninsured 
households alike.
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Table I. Key indicators on living conditions and demographics of the study locations and India 

Pratapgarh Kanpur-Dehat Vaishali India

Socio-demographic profile*,**

Rural population (%) 94.5 90.3 93.3 68.9
Population density (population per sq. km) 826.9 551.9 1632.2 268.8
Sex ratio 1001.8 862.0 895.1 949.0
Literacy rate (%) 59.6 64.7 54.6 57.9

Male 69.5 71.7 62.1 65.8
Female 49.8 56.5 46.2 49.6

Crude death rate (/1000 population) 24.2 20.0 7.5 7.0

Infant mortality rate (/1000 live births) 85.0 68.0 39.0 42.0

Under five mortality rate (/1000 live births) 107.0 98.0 59.0 52.0

Living conditions†

Access to drinking water (%)

Tapwater from treated sources 14.1 10.6 1.4 17.9

Covered well 1.1 0.9 0.8 1.5

Handpump 64.1 77.4 89.4 43.6
Tubewell/borehole 0.6 0.3 1.4 8.3

Separate kitchen (%) 44.6 25.7 14.6 52.8

Type of latrine facility (%)

Access to toilet 12.5 24.4 26.1 32.7

Open defecation 87.5 75.6 73.9 67.3
*For population and literacy rate (Source: Ref. 16)
**For crude death rate, infant mortality rate and under five mortality rate (Sources: Refs 17-19)
†Figures are for percentage of households (Source: Ref. 16)

The awareness campaigns: The campaigns on 
awareness to preventive care were an application of 
the theory of “reasoned action and planned behaviour” 
(a theory about the link between beliefs and behaviour, 
which suggests that a person’s behaviour is determined 
by his/her intention to perform the behaviour, which 
in turn reflects his/her attitudes and his/her subjective 
norms)22. The awareness campaigns entailed training of 
all the SHG groups that were under the CBHI project. 
The campaign was organized as a Training of Trainers 
(ToT) activity; trainers from the lead institution 
trained representatives of the three field partners 
about the use of various tools and the key messages; 
this unfolded during September-October 2011 in all 
three locations. The field partners’ trainers, in turn, 
trained representatives selected by the SHG members 
at clusters of villages. These trained SHG members 
conducted group discussions at SHG meetings on 

awareness to airborne, vector-borne and waterborne 
diseases; messages included key identifiable symptoms 
and associated preventive measures that everyone 
could practice on a daily basis without reliance on 
professional assistance or supervision. Pursuant 
to group discussions, practical exercises followed, 
like preparation of ORS (oral rehydration solution). 
following group discussions, the trainers facilitated 
follow up discussions at household level of families of 
SHG members, to cascade the effect of the campaign 
beyond only the SHG participants.

	 The campaign tools included group discussion 
and flipbooks. The flipbooks contained written and 
pictorial messages, developed by trained physicians of 
the lead institution, with inputs from the community 
representatives of the three sites on local beliefs and 
practices. The flipbooks were written in English, 
translated into Hindi (the local language).
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Table II. Socio-economic characteristics of the households/respondents for all locations together - percentage/mean and standard error 
of mean*

Characteristics Pre-campaign Post-campaign

Household socio-economic characteristics
% of schedule caste/schedule tribe households 28 (3) 33 (3)
Monthly per capita expenditure (`)** 1426 (67) 1399 (114)
% households enrolled in CBHI 39 (3) 40 (3)

Household experiencing diseases†

Airborne diseases 12 (2) 11 (2)
Vector-borne diseases 4 (1) 4 (1)
Waterborne diseases 13 (2) 4 (1)***

Head of household characteristics
Age (yr) 44.6 (0.7) 44.3 (0.7)
% male 78 (2) 73 (3)
Years of education 5.4 (0.3) 5.1 (0.3)

Employment (%)
Self-employed 50 (3) 48 (3)
Others 27 (3) 33 (3)
Not working 19 (4) 19 (2)

SHG member characteristics
Age (yr) 39.4 (0.7) 39.1 (0.6)
Years of education 2.7 (0.2) 2.8 (0.2)

Employment (%)
Paid labour 13 (2) 17 (2)
Domestic worker 79 (2) 79 (2)
Not-working 5 (1) 3 (1)

Access to health care facilities
Travel time for IPD services (min) 65.2 (4.1) 72.3 (4.7)
Travel time for OPD services (min) 21.8 (1.3) 19.8 (1.4)

Sample size 300 300
*Figures denote mean (SEM); ***P<0.01 
**Price adjusted for inflation with 2010 as base; †Household with at least one person experiencing airborne, vector-borne and 
waterborne diseases in the last 30 days respectively prior to pre- and post-campaign survey; CBHI, community-based health insurance;  
IPD, in-patient department; OPD, out-patient department

Data and methodology: two sources of data were used 
for this study: 

	 Pre-campaign survey data - In August 2011, 300 
households (100 each in Pratapgarh, Kanpur-Dehat and 
Vaishali), randomly selected from the CBHI project 
sample of 3,685, were asked to respond to questions as 
to how airborne, vector-borne and waterborne diseases 
could be identified, how these spread and how these 
could be prevented. Information of the socio-economic 
characteristics of respondents, health events in the 

household during one month prior to the survey and 
about their access to healthcare facilities was also 
collected. All data collection tools were pretested and 
finalized. Trained researchers collected information 
from the selected households, and the female SHG 
members were the respondents, using the non-prompted 
questionnaire.

	 Post-campaign survey data - In August 2012, the 
same questionnaire was re-used to probe 300 randomly 
selected households (not necessarily the same, but 



selected randomly from the CBHI project sample of 
3,685 households; 100 households each in Pratapgarh, 
Kanpur-Dehat and Vaishali).

Comparison of pre- and post-campaign respondents: 
Although only seven of the 300 households were 
sampled in both the pre- and the post-campaigns, 
the two groups of households were comparable 
considering the key household indicators, incidence 
rates, characteristics of household heads and 
SHG members and access to health care facilities  
(Table II). Participation in the survey was based on 
informed consent, voluntary and confidential. 	

Calculation of awareness and practice scores: We 
measure the degree of awareness about preventive care 
and habits regarding preventive practices by scoring 
replies to a series of questions. Each correct answer 
was assigned a value of one and each incorrect reply 
a value of zero. For questions where multiple correct 
responses were possible, a score of one was assigned 
for each correct response. all individual scores 
were added for a single total score per respondent, 
reflecting all replies relating to airborne, vector-borne 
and waterborne diseases. Thus, the total scores for 

awareness could range from zero to 38 (0-12, 0-11 
and 0-15 for airborne, vector-borne and waterborne, 
respectively); and for practice, the total scores could 
range between 0 and 25 (0-8, 0-8 and 0-9 for airborne, 
vector-borne and waterborne, respectively). For ease 
of comparison and comprehension, all total individual 
scores were divided by the number of questions, to 
obtain the average scores per question, which now 
range from zero to one. 

Statistical analysis: Descriptive statistics were used 
for the analysis of changes in respondents’ awareness 
and practice responses. differences between pre- and 
post-campaigns were assessed by using student t-test. 
ordinary least square (OLS) regression was used to 
examine the factors explaining the overall awareness 
and practice scores, both in pre-campaign and post-
campaign.

Results

Changes in awareness and practice scores: After 
the campaign, the results (Table III) showed that 
the average awareness scores on airborne diseases 
increased moderately, 20 per cent but significantly 
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Table III. Changes in awareness and practice scores from pre- to post-campaign - All locations
    Pratapgarh Kanpur-Dehat Vaishali Total

A
irb

or
ne

Awareness Pre-campaign 0.44 (0.03) 0.52 (0.02) 0.42 (0.02) 0.46 (0.01)
Post-campaign 0.46 (0.01) 0.64 (0.02)*** 0.57 (0.02)*** 0.55 (0.01)***

Practice Pre-campaign 0.10 (0.01) 0.30 (0.02) 0.20 (0.01) 0.20 (0.01)
Post-campaign 0.20 (0.01)*** 0.34 (0.02) 0.29 (0.01)*** 0.28 (0.01)***

Ve
ct

or
-b

or
ne Awareness Pre-campaign 0.19 (0.01) 0.32 (0.01) 0.22 (0.01) 0.24 (0.01)

Post-campaign 0.29 (0.01)*** 0.41 (0.02)*** 0.35 (0.01)*** 0.35 (0.01)***

Practice Pre-campaign 0.17 (0.01) 0.26 (0.01) 0.12 (0.01) 0.18 (0.01)
Post-campaign 0.23 (0.02)* 0.36 (0.01)*** 0.22 (0.01)*** 0.27 (0.01)***

W
at

er
bo

rn
e Awareness Pre-campaign 0.38 (0.01) 0.40 (0.01) 0.27 (0.01) 0.35 (0.01)

Post-campaign 0.46 (0.02)*** 0.45 (0.02)* 0.52 (0.02)*** 0.48 (0.01)***

Practice Pre-campaign 0.30 (0.01) 0.26 (0.02) 0.18 (0.01) 0.25 (0.01)
Post-campaign 0.39 (0.02)*** 0.35 (0.02)*** 0.32 (0.02)*** 0.35 (0.01)***

O
ve

r a
ll

Awareness Pre-campaign 0.36 (0.01) 0.41 (0.01) 0.31 (0.01) 0.35 (0.01)
Post-campaign 0.41 (0.02)*** 0.50 (0.01)*** 0.49 (0.01)*** 0.47 (0.01)***

Practice Pre-campaign 0.19 (0.01) 0.27 (0.01) 0.17 (0.01) 0.21 (0.01)
Post-campaign 0.28 (0.02)*** 0.35 (0.01)*** 0.28 (0.01)*** 0.31 (0.01)***

Sample size Pre-campaign 100 100 100 300
Post-campaign 100 100 100 300

figures in parentheses are standard error of mean
P*<0.05, ***<0.001 compared with pre-campaign



(p<0.001) for the entire sample and for Kanpur-
Dehat and Vaishali. As for practice scores on airborne 
diseases, average scores increased significantly in all 
three locations after the campaign (+40% on reported 
practice score for the entire sample).

	 The average post-campaign awareness scores about 
vector-borne diseases were significantly higher in all 
three locations (Kanpur-Dehat 0.41; Vaishali 0.35; and 
Pratapgarh 0.29). The average practice scores increased 
by about 50 per cent in all locations after the campaign 
(p<0.001), but only 27 per cent of the sample reported 
practicing prevention post-campaign. 

	 For waterborne diseases, the average awareness 
scores increased by +37 per cent (p<0.001); this 
reflected a very pronounced increase in Vaishali (+92%; 
p<0.001), and a modest improvement in Kanpur-Dehat 
(+12.5%; p<0.05). Combining all three diseases, the 
average awareness post-campaign scores were higher 
than the pre-campaign scores (increase by 34%, 
p<0.001). This was the case for all three locations, 
but the extent of the increase was different (in Vaishali 
it was +58%, in Kanpur-Dehat it was +22%, and in 
Pratapgarh the change was merely +14%). As for the 
practice scores, the average scores increased by 48 
per cent in the post-campaign for the entire sample 
(p<0.001); and in all three locations compared to 
the pre-campaign scores, but they were quite lower 
than the awareness scores, both before and after the 
campaign (Table III). It is noted that the campaign 
led to a higher improvement in practice scores than in 
awareness scores, with percentage changes of +65 per 
cent in Vaishali, +30 per cent in Kanpur-Dehat, and 
+47 per cent in Pratapgarh.

Changes in awareness and practices for airborne, 
vector-borne and waterborne diseases: The overall 
low scores even after the campaign (less than one-third 
correct replies), especially for practice, necessitated 
further analysis, which is shown in Tables IV, V and 
VI for airborne, vector-borne and waterborne diseases, 
respectively, for the entire sample.

Airborne diseases: Overall, an increased number 
of respondents in the post-campaign period were 
aware that airborne diseases spread through sneezing 
and coughing (Table IV). Most of the respondents 
understood that washing hands before and after eating, 
and after defecation, prevented diseases. More than 
60 per cent of the respondents recognized that fever 
and extended coughing (more than two weeks) were 
symptoms of TB, but most did not know, even after 

the campaign, that weight and appetite-loss were also 
possible indications of TB (less than 30%). 

	 An increased number of respondents reported 
having adopted preventive practices, e.g. washing 
hands with soap after defecation (increase from 38 of 
58%; p<0.01) and after coughing and sneezing (28% 
in post-campaign vs. 8% in pre-campaign; p<0.05). In 
addition, 60 per cent of the respondents reported that 
they were covering faces while coughing and sneezing, 
and 69 per cent consulted a doctor when their coughing 
persisted for more than two weeks (Table IV).

	 The increase in awareness about airborne diseases 
from pre-campaign to post-campaign was much higher 
in Vaishali and Kanpur-Dehat than Pratapgarh (data 
not shown). But when it came to practicing preventive 
methods for airborne diseases, in Kanpur-Dehat 
respondents were well behind those from Pratapgarh 
and Vaishali.

Vector-borne diseases: The respondents’ awareness 
rose significantly post-campaign about the effectiveness 
of spraying insecticide inside houses and cattle sheds 
to prevent malaria/filariasis (+18% of correct replies; 
p<0.01) (Table V), and about the places that are prone 
to mosquito breeding. Awareness to various curative 
methods of filariasis also increased significantly. As 
regards practices, an increased number of respondents 
reported post-campaign that they were controlling 
mosquito breeding by removing water collections once 
a week (32%; p<0.01), using kerosene in stagnant 
water (30%; p<0.05) and keeping surroundings clean 
(49%; p<0.01). Close to two-thirds of the respondents 
reported that they kept drinking water containers 
covered. 

	 The increase in awareness about vector-borne 
diseases was significantly higher in Vaishali, followed 
by Pratapgarh and Kanpur-Dehat (data not shown). 
Awareness to curative methods of filariasis also 
increased significantly in Pratapgarh and Vaishali (but 
remained very low even after the campaign). 

	 the most notable increase in practices was in 
applying three methods to control mosquito breeding: 
removing water collections once a week, use of 
kerosene in stagnant water, and keeping surroundings 
clean. However, sleeping under ITBN was extremely 
rare in all three locations, even after the campaign 
(Table V). 

Waterborne diseases: After the campaign, awareness 
increased on three of the four sources of water 
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Table IV. Changes in awareness and practice about airborne diseases in pre- and post-campaign phase (percentage of correct response 
and standard error of mean) - All locations
Indicators Pre-campaign Post-campaign

Awareness
Modes of spread of air-borne diseases

Sneezing 37 (3) 44 (3)
Coughing 38 (3) 50 (3)**

Talking 24 (2) 25 (2)
Spiting 7 (2) 11 (2)

When hand washing should be done
Before and after eating 80 (2) 89 (2)**

After defecation 90 (2) 94 (1)
After coughing and sneezing 8 (2) 18 (2)**

After playing 8 (2) 9 (2)
Symptoms of tuberculosis

Fever 45 (3) 60 (3)**

Coughing more than two weeks 53 (3) 68 (3)**

Weight loss 23 (2) 29 (3)
Loss of appetite 13 (2) 22 (2)**

Practice
Precautions to prevent spread of airborne diseases

Wash hands with soap after defecation 38 (3) 58 (3)**

Wash hands after coughing and sneezing 8 (2) 28 (3)*

Avoid spiting in open place 8 (2) 12 (2)
Maintain distance with infected person 34 (3) 44 (3)

Covers face while
Coughing 12 (2) 20 (2)
Sneezing 17 (2) 13 (2)
Coughing and sneezing 45 (3) 60 (3)

Consults doctor in case of cough more than 2 wk 57 (3) 69 (3)
Sample size 300 300
figures in parentheses are standard error of mean
P*<0.05, **<0.01 compared with pre-campaign values

contamination, and on the three ways to prevent worm 
infection and two of the three symptoms of scabies 
(Table VI). Respondents exhibited better knowledge 
on how long ORS can be kept in store, how to clean 
clothes of scabies patients, and minimum time for 
boiling of drinking water and cooking non-vegetarian 
dishes. Moreover, in post-campaign replies, about 
70 per cent of the respondents knew that babies with 
diarrhoea should be breastfed (Table VI).

	 More than half of the respondents reported after 
the campaign that they purified their water by boiling 

and filtering it, but only a few used chlorination and 
alum. Most people reported using homemade solutions 
for diarrhoea prevention and care (like salt and sugar 
solutions, daal-paani, etc.). Although 44 per cent 
reported using ORS for diarrhoea post-campaign, 
only a few reported following the suitable practice to 
prepare ORS, even after the campaign. the effect of 
the campaign on enhancing awareness and practices 
relating to waterborne diseases was most pronounced 
in Vaishali, compared to Pratapgarh and Kanpur-Dehat 
(data not shown).
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Table V. Changes in awareness and practice about vector-borne diseases in pre- and post-campaign phase (percentage of correct 
response and standard error of mean) - All locations
Indicators Pre-campaign Post-campaign
Awareness
Methods of prevention of malaria/filariasis

Application of mosquito repellent 38 (3) 34 (3)
Creating smoke by burning neem leaves 43 (3) 50 (3)
Insecticide spray 15 (2) 33 (3)**

Places of insecticide spray
Inside house 35 (3) 66 (3)**

In cattle sheds 12 (2) 25 (2)**

In the streets of village 12 (2) 16 (2)
Various places of mosquito breeding

Stagnant water 73 (3) 82 (2)
Garbage 6 (1) 30 (3) **

Methods of care in case of filariasis
Wash swollen area with soap and water everyday 12 (2) 14 (2)
Use antibacterial cream on wound 21 (2) 30 (3)
Elevate and exercise swollen arm of leg 2 (1) 8 (2)**

Practice
Methods to control mosquito breeding

Removing all water collection once a week 13 (2) 32 (3)**

Beating collection of water with stick regularly 33 (3) 36 (3)
Use of kerosene oil in stagnant water collections 19 (2) 30 (3)*

By keeping surroundings clean 26 (3) 49 (3)**

Always uses ITBN 0 (0) 1 (1)
Covers the stored water kept for

Drinking 52 (3) 65 (3)**

Washing 1 (0) 2 (1)
Bathing 0 (0) 3 (1)*

Sample size 300 300
figures in parentheses are standard error of mean
ITBN, insecticide treated bed nets
P*<0.05, **<0.01 compared with pre-campaign values

Determinants of awareness and practices in the pre- 
and post-campaign periods: While the average scores 
of awareness and reported practice were higher after 
the campaign (Table III), those scores were still 
quite low. We, therefore, analysed other factors that 
could influence people’s scores. the overall average 
awareness and practices scores (combined average 
scores of airborne, vector-borne and waterborne 
diseases - Table III) for the OLS regressions were used 
as dependent variable, and regression was performed 

both for the pooled data (Table VII) and for the 
three locations separately (data not shown). Several 
explanatory variables were considered, e.g. household 
characteristics, households experiencing diseases, 
head-of-household characteristics, access to health 
services, SHG member characteristics and locational 
characteristics. It was also tested whether awareness 
led to reported practice, by considering the average 
awareness score as an explanatory variable for the 
determinants of reported practice.
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Table VI. Changes in awareness and practice about waterborne diseases in pre- and post-campaign phase (percentage of correct response 
and standard error of mean) - All locations
Indicators Pre-campaign Post-campaign
Awareness
Different ways of water contamination

Mixing of human & animal excreta with water 34 (3) 36 (3)
Collecting drinking water in unclean container 26 (3) 47 (3)**

Keeping drinking water uncovered 53 (3) 61 (3)
Dipping unclean & dirty hands into vessel 50 (3) 62 (3)**

Methods to prevent worm infestation
Hand washing 31 (3) 47 (3)**

Wearing slippers 4 (1) 18 (2)**

Eating fruit & vegetable after washing 17 (2) 25 (2)*

ORS can be used/kept up to 24 h 18 (2) 24 (2)
Mother should breast feed in case of diarrhoea of child 58 (3) 70 (3)**

Symptoms of scabies
Rash 60 (3) 58 (3)
Itching 67 (3) 82 (2)**

Ulcer due to scratching 36 (3) 46 (3) **

Clothes of scabies patient to be cleaned in hot water 50 (3) 67 (3) **

Water should be boiled for 15-20 min for purification 16 (2) 30 (3) **

Eats non-veg after at least 30 min of cooking 7 (1) 49 (3) **

Practice
Methods of water purification

Boiling 32 (3) 53 (3)**

Chlorination 5 (1) 11 (2)**

Filtering 38 (3) 51 (3)**

Using alum 1 (1) 6 (1)**

Things to be given in case of diarrhoea
ORS 30 (3) 44 (3)**

Salt & sugar solution prepared at home 58 (3) 74 (3)**

Plain water 3 (1) 3 (1)
Daal-pani, rice water, coconut water, etc. 40 (3) 60 (3)**

ORS preparation method - 1 packet ORS in one litre water 15 (2) 17 (2)
Sample Size 300 300
figures in parentheses are standard error of mean
ORS, oral rehydration solution
P*<0.05, **<0.01 compared with pre-campaign values

Determinants of preventive care awareness: Before the 
campaign, awareness was positively associated with 
prior exposure of the households to vector-borne and 
waterborne diseases (Table VII). The education of the 
SHG member was significantly and positively linked 
with awareness (but the education of the household head 
and the monthly per-capita expenditure (log of MPCE) 
were not significant explanatory variables). Residents 

of Pratapgarh and Vaishali had lower awareness than 
residents of Kanpur-Dehat.

	 After the campaign, affiliation to CBHI increased 
the probability of higher awareness (p<0.01). Similar 
to the pre-campaign results, education levels of SHG 
membership were positively associated with awareness. 
Households in Pratapgarh demonstrated lower effect 
of the campaign as scores did not change very much 
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Table VII. Regression results with total preventive care awareness and practice score in pre- and post-campaign period - All locations
Independent variables Awareness Practice

Pre-campaign Post-campaign Pre-campaign Post-campaign
Knowledge of preventive health care

Awareness score 0.0122** 0.0128**

(0.00112) (0.00114)
Household (HH) characteristics

HH belongs to SC/ST 0.0234 0.0195 0.0212 0.0101
(0.0164) (0.0169) (0.0115) (0.0123)

HH enrolled in CBHI -0.0148 0.0485** 0.0116 0.0556**

(0.0139) (0.0174) (0.00973) (0.0128)
Log of monthly per capita expenditure 0.0165 0.0101 -0.0136 0.00319

(0.0130) (0.0148) (0.00908) (0.0107)
HH experiencing diseases

Experienced airborne diseases 0.0181 0.0156 -0.00287 -0.0103
(0.0201) (0.0253) (0.0140) (0.0184)

Experienced vector-borne diseases 0.0885* 0.0467 -0.00232 0.0357
(0.0359) (0.0388) (0.0253) (0.0282)

Experienced waterborne diseases 0.0380 0.0181 0.00340 0.0184
(0.0194) (0.0406) (0.0137) (0.0294)

Head of household characteristics
Age 0.000502 0.000860 0.000652 0.0000427

(0.000791) (0.000993) (0.000553) (0.000720)
Years of education -0.000292 -0.00279 0.00361** -0.00229

(0.00173) (0.00222) (0.00121) (0.00161)
Gender - male 0.0228 0.0000079 -0.0198 0.0359*

(0.0204) (0.0241) (0.0143) (0.0175)
Employment - self-employed 0.0226 -0.00146 0.0106 -0.0181

(0.0201) (0.0269) (0.0141) (0.0195)
Employment - others 0.0254 0.0132 -0.00651 -0.0180

(0.0214) (0.0262) (0.0150) (0.0190)
Access to health services

Travel time for IPD services -0.000123 0.0000964 0.0000420 0.000182*

(0.000122) (0.000119) (0.0000853) (0.0000860)
Travel time for OPD services -0.000210 -0.000409 -0.000319 0.0000750

(0.000327) (0.000339) (0.000229) (0.000246)
SHG member characteristics

Age -0.000241 -0.000871 -0.000703 -0.0000847
(0.000852) (0.00113) (0.000595) (0.000822)

Years of education 0.00798** 0.0114** 0.00257 0.00712**

(0.00193) (0.00238) (0.00139) (0.00179)
Employment - paid labour -0.0277 0.0492 -0.00416 0.0325

(0.0361) (0.0506) (0.0252) (0.0368)
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compared to Kanpur-Dehat, and for Vaishali the 
dummy turned out to be insignificant.

	 The comparison across locations showed that 
before the campaign, households in Kanpur-Dehat 
were aware to airborne, vector-borne or waterborne 
diseases in cases they reported prior exposure to these 
conditions (data not shown). In Vaishali, the average 
awareness score was negatively associated with travel 
time for inpatient care (IPD). And, in all three locations, 
the education of SHG members was a positive and 
significant determinant of awareness. 

	 In post-campaign results, enrollment in CBHI 
and income (proxy used was per capita monthly 
expenditure (log of monthly per capita expenditure) 
were positively associated with awareness in Kanpur 
Dehat. In addition, in Kanpur-Dehat and in Pratapgarh, 
awareness was also positively associated with prior 
exposure to airborne diseases. Travel time to outpatient 
care (OPD) was negatively associated with awareness 
in Kanpur-Dehat. 

Determinants of reported preventive care practices: 
In the pre-campaign phase, reported preventive care 
practices were positively and significantly determined 
by awareness (p<0.01) (Table VII). Scheduled caste/
scheduled tribe households were more likely to practice 
preventive health as compared with household from 
higher castes. Education of both head of households 
(p<0.01) and the SHG member (P<0.1) were positive 

and significant determinants of reported practices. 
Households in Kanpur-Dehat were more likely to 
report preventive practices, compared to households in 
Pratapgarh and Vaishali. 

	 After the campaign, practice scores continued to be 
positively and significantly associated with awareness 
scores (p<0.01). Affiliation to CBHI had a positive effect 
on practice scores (p<0.01). Male-headed households 
were more likely to report preventive health practices 
than female-headed households (p<0.05). An increase 
in average travel time to IPD services was associated 
with an increase in the reported practice scores 
(p<0.05). As in the pre-campaign phase, educational 
level of the SHG members was positively associated 
with practice scores (p<0.01). SHG members that were 
domestic workers had higher practice scores than non-
working members (P<0.1). Households in Vaishali 
were less likely to practice preventive health compared 
to households in Kanpur-Dehat.

	 The average awareness scores were the most 
consistent explanatory variable for the practice scores 
in all locations, both before and after the campaign. 
CBHI-enrolled households were more likely to obtain 
higher practice scores in Pratapgarh before and after the 
campaign, while in Vaishali such positive relationship 
was observed only after the campaign (data not shown). 
The education of SHG member had a significant and 
positive effect on practice scores in Pratapgarh and 
Vaishali after the campaign.

Independent variables Awareness Practice
Pre-campaign Post-campaign Pre-campaign Post-campaign

Employment - domestic worker -0.0426 0.0483 0.0279 0.0588*

(0.0327) (0.0465) (0.0229) (0.0338)
Locational characteristics

Pratapgarh -0.0629** -0.0762** -0.0370* 0.00300
(0.0204) (0.0230) (0.0145) (0.0170)

Vaishali -0.105** -0.0258 -0.0455** -0.0612**

(0.0215) (0.0244) (0.0157) (0.0177)
Constant 0.275** 0.325** 0.127* -0.0385
  (0.105) (0.120) (0.0744) (0.0881)
Observations 100 100 100 100
R-squared 0.229 0.216 0.518 0.533
figures in parentheses are standard errors
P *<0.05, **<0.01 
SC, scheduled caste; ST, scheduled tribe; CBHI, community-based health insurance; IPD, in-patient department; OPD, out-patient 
department



Discussion

	 This study was carried out to establish the evidence 
on three research questions: First, was the campaign to 
enhance people’s awareness to the risks of airborne, 
vector-borne and waterborne diseases effective? 
Secondly, were the campaigns also effective in 
inculcating preventive practices? Thirdly, is it possible 
to identify and confirm the associations between 
key demographic and socio-economic factors and 
awareness and/or preventive practices?

	 The findings offered a clear response to the first 
research question: the average awareness score was 14-
58 per cent higher after the campaign, an improvement 
in people’s awareness to the risks of airborne, vector-
borne and waterborne diseases. The findings on the 
second question were equally compelling: the post-
campaign average practice score was higher by 30-65 
per cent compared to pre-campaign score showing that 
the campaign improved reported preventive practices. 
But the campaign was not equally effective everywhere: 
it was more effective in Vaishali than in Pratapgarh and 
Kanpur-Dehat. 

	t he score improvements differed for the three 
types of diseases studied. For airborne diseases, the 
increase in average practice score was 40 per cent, but 
these results were better in Kanpur-Dehat and Vaishali, 
lesser in Pratapgarh. Awareness about tuberculosis 
increased significantly, but remained low; our findings 
corroborated those reported in other studies23,24. For 
vector-borne diseases, the increase in awareness (46%) 
and practice (50%) was similar, but the absolute scores 
remained low, and the average practice score was lower 
than the one for awareness, even after the campaign. 
Other studies from developing countries suggested 
that the adoption of practices followed exposure to 
health incidence, even among people who were aware 
to the risks24,25. As for waterborne diseases, average 
awareness and practice scores increased by 37 and 40 
per cent respectively after the campaign. The average 
scores increased in Vaishali more than in Pratapgarh 
and Kanpur-Dehat. The responses on the practice of 
using ORS were very low, confirming similar findings 
in India reported by others26, even though awareness 
scores increased, especially in Vaishali. The post-
campaign score on awareness about worm infection 
increased significantly, corroborating similar findings 
from China27.

	 The disease specific analysis suggested that the 
campaign was effective in raising awareness about 

airborne and waterborne diseases (an improvement of 
almost 50% in post-campaign score) and less so about 
vector-borne diseases (an improvement of about 33% in 
post-campaign score). Preventive practice scores were 
generally lower (between 28 and 35%); Kanpur-Dehat 
respondents stood out as more aware and more engaged 
in preventive measures; and Vaishali respondents stood 
out for their impressive improvement post-campaign, 
both in better awareness and in higher practices. 

	 It was shown that education of women SHG 
members was a significant determinant of better 
awareness (confirming similar findings by others24,28), 
which was assumed to facilitate adoption of preventive 
practices29. Affiliation to CBHI was one of the consistent 
determinants for higher awareness and practice scores 
after the campaign. As enrollment was open to female 
SHG members, and the CBHI entails participatory 
practices, these might have provided a platform for 
regular interaction and dissemination of information 
on the diseases and prevention. 

	 It was concluded that campaigns organized as part 
of implementation of CBHI schemes targeting women 
members of SHGs in three locations in rural India 
enhanced awareness to the risks of airborne, vector-
borne and waterborne diseases. The campaigns were 
effective in encouraging application of preventive 
practices (based on self-reported preventive practices), 
indicating that better awareness to the risks was a 
necessary first step to adoption of preventive practices. 
This also suggests that repeating the campaigns may 
lead to better adoption of preventive practices. The 
second important conclusion is that the CBHI schemes 
can serve as a platform to impart better awareness. 
This conclusion was based on the finding that better 
awareness and better practice were associated with 
membership in CBHI. Moreover, the CBHI activities 
provided the opportunity for regular gatherings and 
knowledge exchanges between the members. Thirdly, 
considering that the implementation of CBHI schemes 
was based on targeting women members of SHGs, the 
potential of success in achieving greater awareness to 
preventive care and subsequent adoption of suitable 
practices might be enhanced by organizing similar 
awareness campaigns through such groups on a wide 
scale. 

	 Our study had certain limitations. Though almost 
similar results were observed in all three study 
locations, such a small study would not justify making 
generalizations that awareness campaigns led to 
improved preventive practices everywhere. Secondly, 
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although our results were based on random samples of 
respondents drawn over two points in time, we did not 
assert a general pattern of cause-and-effect everywhere. 
Thirdly, due to the absence of a control group, it was 
not possible to conclude that the enhanced awareness 
and reported practice scores were solely due to the 
campaign. However, the fact that key socio-economic 
and demographic indicators, health incidence rates 
and access to health care facilities were similar in the 
pre- and post-campaign periods, the observed changes 
in awareness and reported practices might largely 
be attributed to the awareness campaigns. Fourthly, 
the information on preventive practices was sourced 
from self-reporting, so the habitual limitations of self-
reporting must be considered. More research would 
be needed to confirm affirmatively the impact of 
better awareness on the adoption of preventive health 
practices, and in turn on the reduction of disease burden 
and the related healthcare costs. 
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