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Abstract 

Background: Many risk factors contribute to high morbidity and mortality due to childhood pneumonia. Mostly the risk 
factors are modifiable and related to behavior. Imparting knowledge to mothers about risk factors, early recognition of danger 
signs and importance of timely seeking health care is an accepted strategy for control. Aims & Objectives: To assess 
improvement in knowledge and perceptions about childhood pneumonia, risk factors and hand washing skills among mothers 
after sequential use of different media. Materials & Methods: This community based, pre and post assessment study was 
conducted in eight randomly clusters from two districts. Specially field supervisors assessed mothers for their ‘knowledge’, 
‘perceptions’ and ‘skills’ about nutrition including breast feeding and malnutrition, indoor pollution, pneumonia and hand 
washing. Knowledge was assessed pertaining to all four aspects, perception was assessed for first three and skills were 
assessed only for hand washing. Three rounds of BCC using pictorial booklet, audio-visual film and flash cards consequently 
were completed, spread over about one year. Marks pertaining knowledge, perceptions about risk factors of childhood 
pneumonia and hand washing skills etc. were separately measured. Results: A total of 1,321 mothers participated. The mean 
pre-test marks were 22.31 out of 38 marks which significantly improved and retained to 35.24 after undergoing three BCC 
rounds. Highly significant improvements, 2.27 times in hand washing skills to 1.15 times for knowledge about indoor air 
pollution was observed. Conclusions: Consecutive use of different media at appropriate interval spread over a long period 
certainly yields desired results at diverse places. 
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Introduction 

Among under five children pneumonia is a major global 
health problem, ranking first amid causes of death, 
accounting for 15-20% deaths. (1,2,3) In India 3.1% to 
27.6% deaths are attributed to pneumonia. (4,5,6) Lowest 
global estimate for episodes of pneumonia and for severe 
pneumonia were 120 million and 14 million respectively. 
(7) The global estimated number of deaths due to 
pneumonia was 0.92 to 2 million. (2,3,7) There is certainly 
declining trend in total as well in proportional deaths. (8) 
In India about 43-44 million childhood pneumonia cases 
occur per year, but it may be overestimate. (5,9,10) About 
3.6 million episodes of severe pneumonia and 0.35 to 
0.41million deaths occur yearly in India. (3,11) The global 
estimated incidence of pneumonia in 1990-2010 was 0.26 
episodes per child year; in South East Asia region, it was 
about 0.36 and in India the range was 0.03 to 0.52 with 
state wise disparities. (9,12,13) The proportion of children 
having symptoms of ARI preceding two weeks of survey 
has ranged from 2.7 to 19.0%. (13,14)  
Reduction of under-five mortality as envisaged in 
Sustainable Development Goals cannot be accomplished 
unless community acquired pneumonia is substantially 
reduced. Various risk factors for morbidity and mortality 
are documented. The risk factors affecting incidence are 
classified into definite, likely and possible. Definite risk 
factors include five or six factors which are most are 
modifiable. (9,15) The risk factors for mortality include 
lack of awareness among mothers about symptoms and 
dangers signs. The primary strategy for controlling 
childhood pneumonia should be reducing risk factors both 
for morbidity and mortality. Mother is primary caretaker 
for children, hence she must be knowledgeable. (16,17) 
Many interventions recommended by WHO and UNICEF 
are related to behavior change among mothers. (2,18) 
Large studies assessing knowledge of risk factors and then 
effect of frequent use of various media are rare. The 
imparted knowledge and changes perceptions must be 
long lasting. 

Aims & Objectives 

The objectives of present study were; to assess knowledge 
and perceptions about childhood pneumonia, risk factors 
and hand washing skills among mothers and to measure 
the effectiveness of a package, containing different media 
of Behavioral Change Communication (BCC). 

Material & Methods 

This community-based intervention study was conducted 
in urban and rural field practice areas of two medical 
colleges, located in Pune and Sangli districts, in 
Maharashtra State, India. There are 19 slums and 26 
villages in field practice areas, hereafter termed as 
clusters. Total eight clusters, four each in urban and rural 

areas were randomly selected for BCC as depicted in 
(Figure 1). The study was conducted in 2015-17. Mothers 
of under five years children were the participants in the 
study. 
The study was conducted by faculties from Community 
Medicine and Pediatrics Department. For each site one 
faculty was designated as Site Investigator (SI). Trained 
eight Field Supervisors (FS) collected the data. They were 
12 standard pass and Marathi (local language) speaking 
women. We sought cooperation from Accredited Social 
Health Activists (ASHA), Angan Wadi Workers (AWW) 
through concerned government officers.  
The study was approved by the Institutional Ethics 
Committees. The participants were recruited after 
obtaining written informed consent. 
Instruments  
1. A Marathi pictorial booklet having five aspects; child 

nutrition (breast feeding, weaning and malnutrition), 
immunization, in-door air pollution including smoking 
and coughing etiquettes, signs and symptoms of 
pneumonia and hand washing was prepared after 
consultative process. The steps of hand washing were 
based on UNICEF’s recommendations; (19) and other 
part on available documents. (20,21) It was validated 
and pretested.  

2. An audio-visual Marathi film of 28 minutes duration, 
based on booklet was prepared. It consisted total five 
clips of 4-8 minutes duration each, on the aspects 
mentioned above.  

3. Flash cards based on booklet were prepared. 
4. Questionnaire for assessment of effectiveness of the 

BCC activity was also validated and pretested. It had 
three domains (knowledge, perceptions and skills) of 
four aspects (nutrition, indoor air pollution, 
signs/symptoms of pneumonia and hand washing) as 
given in (Table 1). Total nine components were covered 
as given in (Table 2). Maximum possible marks were 38. 
There were 13 questions having closed answers and 
fourteenth was observational check list for steps of 
hand washing. Answers were either multiple choices, 
tick marks or true and false ascertainment. Some 
questions were having only one and some having more 
answers, accordingly marks were distributed. Correct 
answer was given one mark and incorrect zero. Same 
instrument was used in pre and post-test assessment. 

Intervention  
Initially FS through house to house visits enlisted all 
mothers having under-five children. They were invited by 
ASHA/AWW to attend rounds of BCC sessions in groups of 
8-10. Activities were simultaneously conducted by four 
teams, each having a pair of FS. Pre-test questionnaire was 
distributed and instructions were given about filling it. 
Each mother was requested to demonstrate her usual 
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hand washing practice. While observing the act FS filled 
the last part of the questionnaire about hand washing 
skills. Then they were asked to sit in the form of a circle. 
One booklet was given to each mother. The contents of 
the booklet were explained. Then step-wise 
demonstration of hand washing was given by FS. The 
booklets were kept with mothers and they were 
requested to read frequently.  
After two months, second round of BCC activity was 
conducted. The audio-visual film was shown to groups of 
10-15 mothers. After that the FS summarized important 
aspects in the film. The mothers were gifted soap and soap 
case for inculcating acquired skills. Both the sessions 
lasted for about three to four hours. The SIs conducted 
quality checks through supervising 10% of total sessions.  
After three months of completion of second round, FS 
contacted each woman at her house and interacted with 
her using flash cards. The purpose of this visit was to 
assess the knowledge and observe the hand washing 
practices and reinforce as required. First two post-tests 
were conducted after each session. The final post-test for 
each mother was carried out in homes, three months after 
third round. All tests included assessment of hand 
washing skills. 
Data analysis 
Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) software version 25. The paired and 
unpaired ‘t’ test and ‘F’ test were applied. A value of 
p<0.05 was considered as significant. 

Results  

In the study 1,549 mothers were enrolled. Only 228 
mothers did not take all four tests; hence excluded from 
analysis. The question wise marks of pre-test and third 
post-test is given in (Table 1). The mean total marks in pre-
test were 22.31 (S.D. =3.96), and in post-test were 35.24 
(S.D. =2.76). After three rounds of BCC almost all the 
mothers have shown improvement in their knowledge, 
perception as well skills. Highest improvement, 2.27 times 
was seen for hand washing skills and the lowest 
improvement, 1.15 times was observed in knowledge 
about in-door air pollution. However in all three domains 
and four aspects, improvement was highly significant. 
Rest of the observations in subsequent tables are 
presented, aspect and domain wise and not question 
wise.  
Marks obtained by mothers from urban and rural are 
given in (Table 2). In pre-test the total marks were similar. 
In all components excepting perception about 
pneumonia, improvement was more in area (urban/rural) 
where initial marks was lesser.  
Almost 60% mothers were below 25 years of age. Age 
group wise knowledge and perceptions of mothers 
including hand washing skills and improvements occurred 
after three rounds of BCC is given in (Table 3). 

The overall marks were similar in both the age groups; 
excepting the correct perception about indoor air 
pollution and its effects which were better among older 
mothers. It was observed that overall improvement in 
knowledge, perception and skills was similar in both the 
age groups. The hand washing skills improvement was 
better among younger mothers.  
The educational level of mothers and their knowledge and 
perception before BCC activities is given in (Table 4). 
The knowledge, perceptions and skills, excepting 
perceptions about indoor pollution and pneumonia, were 
significantly related with level of education.  
After BCC activities differential achievements in the 
knowledge, perception and skills with respect to 
educational level are given in (Table 5). Improvements in 
six components were proportional to education. It was 
observed that gain in marks was more among less 
educated mothers compared to highly educated. 

Discussion  

Although serious concern is always expressed about 
childhood pneumonia, attention towards educating 
mothers is comparatively neglected. Although the 
etiology of child pneumonia is complex and multifactorial, 
the role of mothers’ knowledge, perceptions and practices 
cannot be undermined. 
Design  
Pneumonia control needs protect, prevent and treat 
strategy. Knowledge of risk factors and protection from 
them, recognition of danger signs of pneumonia by 
mothers and consequent health care seeking behavior are 
crucial determinants. Three delays have been described 
for mortality due to pneumonia; delay in recognition of 
symptoms, decision to seek care and delay in seeking 
qualified medical care. (17) Many mothers may seek 
services from hospital; (22) but only 50% receive 
appropriate treatment. (10) A large number of risk factors 
are behavior related. Hence WHO and UNICEF have 
strongly recommended education of mothers for 
recognition of danger signs and symptoms of pneumonia 
for improving care seeking behavior. (10) One time 
interaction with mothers certainly is not adequate for 
optimum knowledge gain as well its retention. Many 
studies have assessed knowledge, attitudes and practices 
of mothers. (23-29) Qualitative methods like focused 
group discussions, in-depth interviews etc. are also 
frequently utilized. (17,22,30) Majority studies are 
hospital based. (1,24,27,30,31,32,33,34) In the present 
study 1,321 mothers interacted regularly for a span of one 
year; this sample size is larger than several reported 
studies. (1,23-26,30,31,32,33,34,35) Community based 
studies are diverse by study locations, numbers of 
participating mothers etc. Both urban and rural areas 
were involved, (25-26) only rural areas have been studied, 
(36) More than eight clusters also have been studied; 
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(16,23,26,29) but some of them are exclusively hand 
washing studies. 
In present study, in contrast to most of the studies, the 
scope of assessment was larger, spread over knowledge, 
perceptions and skills of four aspects. The assessment 
instrument was overarching risk factors, recognition of 
danger signals and health care seeking behavior etc. Table 
1 clearly shows that emphasis was given on hand washing 
and skills were only assessed in this aspect. The 
preparation of instruments was fairly methodical though 
not alike a reported study. (37) Over and above the large 
sample size and many clusters; the interactions with 
mother continued for about one year using different 
media had its own merit in our study. 
Knowledge and perceptions about risk factors 
Out of five definite risk factors three modifiable factors 
(breast feeding, indoor air pollution and nutrition) were 
selected. (15) Crowding is not easily modifiable and low 
birth weight is more relevant among women in general. 
Present study participants were women already having 
children. Hence these two factors were not included. On 
the other hand mothers’ knowledge/perception about 
pneumonia and hand washing were included considering 
the enormous evidence available about their role in 
controlling pneumonia. Poverty, poor immunization 
status, indoor air pollution, overcrowding, malnutrition, 
particularly weight for height, poor nutritional practices, 
mothers’ knowledge, day care center attendance, low 
birth weight and grand multi-parity have been repeatedly 
endorsed risk factors. (12,35) In a study most commonly 
perceived risk factors by mothers were ‘being under the 
age of five years’ and ‘an underlying lung disease’ and 
least commonly perceived factors were ‘lack of exclusive 
breastfeeding’ and ‘attending a child day care’. (32) In 
another study women felt that the risk of developing 
pneumonia increases when children are exposed to 
unsafe fuel use for cooking and parental smoking. (38,39) 
In present study, 78.80% mothers had correct 
knowledge/perception about indoor air pollution and 
63.00% mothers about malnutrition. The assessment of 
risk factor from medical fraternity is invariably different 
from mothers’ perspective. For controlling pneumonia 
improvement in nutrition, control of indoor air pollution, 
exclusive breast feeding, identification and management 
of pneumonia have been recommended strategies. (3,18) 
Hand washing 
Advocacy, education, behaviour change are three 
sequential steps in promoting hand washing. (40) 
Promotion of hand washing is considered as one of the 
potent preventive strategies. (32) Majority of the studies 
had demonstrated that hand washing can reduce ARI by 
around 23 to 50%, (4142,43,44) excepting one. (45) Many 
mothers in one study opined that hand washing could 
prevent ARI. (16) We assessed knowledge about moments 
of hand washing as well as skills. Six methods of 
assessment of hand washing measures are advocated. 

(46) Hand washing compliance may be measured by 
observation, self-reporting and indirectly by calculation of 
usage of soap. (26) In present study 68% mothers correctly 
identified moments necessitating hand washing. Although 
the women in one study knew the importance of hand 
washing using soap, but majority felt only water was 
enough and one third from rural area felt that even ash 
may be used. (16,26) Studies in other areas had shown 
that after defecation or changing nappies of babies, all 
washed hands with soap in urban area and 85% in rural 
areas, (16,26) whereas only water was used for hand 
washing, before preparing or feeding food by 55% to 
almost all mothers. (16,26) The importance of hand 
washing before meal was perceived better than after 
defecation, and least importance was given to hand 
washing before feeding a child. (16) After defecation 98%, 
before eating 38-79%, after changing babies’ defecated 
napkins 38-44%, before preparing food 30-35% mothers 
washed hands. (44) Although most mothers used soap 
after defecation but ash was also used. (47) After two inter 
personal communications, soap use increased to 65-98%. 
(47) Worldwide only 0-34% people wash hands after 
crucial moments like using toilet and prior to food 
handling. (41) Mothers give differential importance to 
different moments of hand washing. Moments of hand 
washing are frequently studied but steps are rarely. In 
current study performing all steps increased from 30% to 
95%. Comparable improvement in performing corrects 
steps from zero to about 45% was observed. (47) In a 
study, 77% of the respondents followed only two steps for 
hand washing. (26) 
Breast feeding 
Among mothers attending pediatrics department correct 
knowledge about breast feeding ranged from 35 to 80%, 
similar to our pre-test marks )56.67%). (48,49,50,51) 
Reports of latest national level surveys indicate that in 
Maharashtra 57.5 to 71.2% women initiated breast 
feeding within an hour and 37.6% to 56.6% mothers 
exclusively breast fed their children. (14,52) The statistics 
are lower than the knowledge level observed in the study. 
Implementing breast feeding initiative activities need still 
enhanced implementation.  
BCC Activities 
Our interactive sessions were longer than other studies. 
(1,34) In some studies printed media with or without 
lecture were used to impart knowledge. (1,31,34,53) 
Audio-visuals were also used in focused group discussions. 
(22,37) Interventional studies with comparison group 
usually demonstrate significant positive effects. (1,34,53) 
Inter personal communications twice in one month had 
shown improvement. (47) A combination of methods 
including house to house visits like present study for 
improving hand washing techniques had shown highly 
significant results. (43) The combination of activities and 
media used in this study will be certainly useful in diverse 
locations. 
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Associations between different variables 
Although mothers from urban and rural areas had similar 
overall marks in present study; urban mothers may have 
better knowledge. (23,36) But in one study in post-test 
rural mothers obtained more marks than urban. (1) In 
present study the urban-rural gaps was minimized after 
BCC. Unlike our study, many studies observed relation 
between knowledge and age group. Age and knowledge/ 
perceptions relationship is varied. (28,54) Higher 
education is almost universally associated with better 
knowledge /perception, (28,54,55) hence promoted. (56) 
We observed that although knowledge was proportional 
to education, perception was not.  
Knowledge and perception about pneumonia  
Mother may have knowledge about pneumonia after her 
child is admitted. (33) Similar to present study, combined 
knowledge and perception scenario was observed in other 
studies. (27-28) Knowledge about signs and symptoms 
among mothers varies from poor to adequate. 
(1,17,24,30-31,36,54) Despite affirming knowing 
pneumonia, only 24.4% women could describe 
pneumonia using closest word ‘severe cold’. (29) More 
than 80% mothers in Peru know that chest in-drawing and 
rapid breathing are signs of pneumonia. (29) Commonest 
symptom reported by mothers were cough (40%), with 
worsening in winter (87%); dust was blamed as an 
aggravating factor (81%); complications of pneumonia 
were correctly reported by 83%. (24) About 30% mother 
had understanding of signs and symptoms before child 
was admitted; which included, chest retractions, difficulty 
in breathing, noisy breathing, and the child refusing breast 
milk or crying a lot. (30) Commonest danger signal 
mentioned was severe weakness (65.11%) and least 
mentioned (5.04%) was unconsciousness. (23) About 50% 
identified correctly fast/difficult breathing as suggestive 
of pneumonia. (31) Contrarily fast breathing/difficult 
breathing and chest in-drawing are not much known. 
(17,22-23) Recognition of fast breathing/difficult 
breathing was up-to 86.5%. (25,33) Inability to breast 
feed/ refusing to breast feeding were recognized as 
danger signals. (22) Fast breathing, difficulty in breathing, 
chest wall in-drawing and stridor were recognized as 
danger signs in that order and 34% mothers did not even 
know one danger sign; they perceived fever, fast 
breathing and continuous cough as danger signs. (36) In 
current study danger signs of pneumonia were correctly 
told by 33% of women. The awareness about danger signs 
in ARI in Maharashtra increased from 29.2 to 52.2% in five 
years. (52) Globally about 20% mothers know danger signs 
of pneumonia. (10) Most felt that high fever, cold and 
chest in-drawing necessitates doctor’s consultation. (17) 
Like present study in Karachi also more than 75% mothers 
were aware that usual ARI may also turn fatal. (24) If 
danger signs are recognized, mothers urgently seek care. 
(33) Attitudes toward treatment seeking were positive. 
(54). 

Conclusion  

After conducting three rounds of BCC activities using 
different media, knowledge related to risk factors and 
pneumonia improved significantly and retained till one 
year. Highest improvement was observed in hand washing 
skills. Serial use of different media at appropriate interval 
spread over a long period may yield desired results at 
diverse places. 

Recommendation  

Various medias may be used for behavioral change 
communication. Only small groups may be considered for 
conducting sessions. For skill acquisition practicing is an 
important aspect. There should be appropriate interval 
between two consecutive exposures. ASHAs may be 
trained to conduct such sessions.  

Limitation of the study  

Control group and non-slum urban areas were not 
included. Stop clock to measure the time taken for hand 
washing was not used. 

Relevance of the study  

Pneumonia is the leading cause of mortality among 
children one to six years. Mothers’ knowledge and 
perceptions can identify risk factors and modify the health 
seeking behavior. Universalization of such behavioral 
change communication activities will reduce morbidity 
and mortality due to childhood pneumonia. The model we 
have suggested is not having high resources demand. 
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Tables 

TABLE 1 TEST WISE MARKS OBTAINED BY MOTHERS (N=1321)  
Q. 
No. 

Questions D M Pre-test Post-test 3 Significance 

Mean S.D. Mean S.D. t p 

1 When should mother breast 
feed baby after birth? 

K 1 0.79 0.41 0.96 0.19 14.17 < 0.01 

2 How to know that the breast 
milk is sufficient to baby? 

K 1 0.28 0.45 0.73 0.44 79.69 < 0.01 

3 What is duration of  
exclusive breast feeding? 

K 1 0.63 0.48 0.89 0.31 17.81 < 0.01 

4 What is the reason of 
malnutrition in child? 

K 1 0.80 0.40 0.94 0.23 11.60 < 0.01 

5 In which month first dose  
of Vitamin A is given? 

K 1 0.28 0.45 0.88 0.32 41.19 < 0.01 

6 Which is best type of 
fuel for cooking?  

K 1 0.85 0.35 0.99 0.11 13.52 < 0.01 

7 Indoor air pollution leads  
to which type of diseases? 

K 1 0.85 0.36 0.97 0.18 10.92 < 0.01 

8 What is the danger  
sign of pneumonia? 

K 1 0.33 0.47 0.95 0.21 45.14 < 0.01 

9 Which children are at high 
risk for getting pneumonia? 

K 1 0.68 0.47 0.93 0.26 16.65 < 0.01 

10 What are the moments 
need hand washing? 

K 4 2.72 1.26 3.48 0.84 18.97 < 0.01 

11 Malnutrition  P 5 3.33 0.80 4.52 0.68 39.86 < 0.01 

12 Indoor pollution  
and pneumonia 

P 6 4.84 0.89 5.80 0.58 45.98 <0.01 

13 Pneumonia  P 5 3.67 0.77 4.61 0.64 34.14 <0.01 

14 Steps of hand washing S 9 2.62 1.94 8.57 1.11 94.37 < 0.01 
D= Domain (K= Knowledge, P= Perceptions, S=Skills), M= Marks 
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TABLE 2 AREA WISE KNOWLEDGE AND PERCEPTION OF MOTHERS AND CHANGE AFTER BCC  

TABLE 3 KNOWLEDGE AND PERCEPTION OF MOTHERS AND CHANGE BY AGE GROUPS AFTER BCC ACTIVITIES  
Aspects (Domain) Pre-test marks  Changed marks after BCC 

Age ≤ 25 
(n=792) 

Age > 25  
(n=529) 

p 
 

Age ≤ 25 
(n=792) 

Age > 25 
(n=529) 

p 

Mean Mean Mean increase Mean increase 

Breast feeding (knowledge) 1.68 1.72 0.35 0.86 0.95 0.13 

Indoor air pollution (knowledge) 1.69 1.72 0.31 0.25 0.25 0.99 

Malnutrition (knowledge) 1.05 1.11 0.12 0.75 0.75 0.85 

Pneumonia (knowledge) 0.99 1.04 0.28 0.88 0.86 0.66 

Moments needing hand washing (knowledge) 2.71 2.73 0.76 0.77 0.75 0.74 

Indoor air pollution (perception) 2.22 2.28 0.02 0.68 0.63 0.13 

Malnutrition (perception) 3.33 3.33 0.99 1.18 1.22 0.45 

Pneumonia (perception) 5.89 5.95 0.25 1.56 1.66 0.20 

Steps of hand washing (Skills) 2.70 2.49 0.06 5.82 6.15 0.01 

Total score 22.26 22.36 0.65 12.74 13.22 0.08 

TABLE 4 KNOWLEDGE & PERCEPTION OF MOTHERS AND EDUCATIONAL LEVEL BEFORE BCC ACTIVITIES  
Aspects (Domain) No formal 

education  
(n=55) 

Up to SSC*  
(n=461) 

SSC  
(n= 401) 

HSC**/ Diploma 
(n=253) 

Graduate and 
above (n=141) 

F  P  

Mean SD Mean SD Mean SD Mean SD Mean SD 

Breast feeding (knowledge) 1.62 0.95 1.48 0.87 1.71 0.82 1.91 0.81 2.00 0.89 15.99 < 0.01 

Indoor air pollution 
(knowledge) 

1.45 0.69 1.60 0.62 1.72 0.52 1.83 0.41 1.88 0.37 15.73 < 0.01 

Malnutrition (knowledge) 0.82 0.75 0.95 0.70 1.10 0.58 1.24 0.53 1.24 0.56 14.39 < 0.01 

Pneumonia (knowledge) 0.78 0.62 0.93 0.72 1.00 0.69 1.17 0.70 1.14 0.71 7.93 < 0.01 

Moments needing hand 
washing (knowledge) 

2.69 1.14 2.51 1.32 2.63 1.26 2.96 1.21 3.21 1.01 11.38 < 0.01 

Indoor air pollution 
(perception) 

2.31 0.40 2.21 0.48 2.24 0.46 2.28 0.41 2.26 0.39 1.26 0.28 

Malnutrition (perception) 3.43 0.87 3.46 0.93 3.32 0.76 3.18 0.65 3.14 0.57 7.66 < 0.01 

Pneumonia (perception) 6.15 0.80 5.87 1.14 5.95 0.96 5.92 0.94 5.81 0.98 1.61 0.17 

Steps of hand washing -skills 2.00 1.12 2.38 1.75 2.65 2.03 3.02 2.19 2.87 1.95 6.72 < 0.01 

Total score 21.25 2.92 21.40 3.97 22.32 3.96 23.51 3.89 23.55 3.59 17.25 < 0.01 

TABLE 5 INCREASE IN KNOWLEDGE & PERCEPTION OF MOTHERS AND EDUCATIONAL LEVEL AFTER BCC ACTIVITIES  
Aspects (Domain) No formal 

education n=55 
Up to SSC * 
(n=461) 

SSC  
(n= 401) 

HSC**/ Diploma 
(n=253) 

Graduate and 
above (n=141) 

F  P  

Mean SD Mean SD Mean SD Mean SD Mean SD 
  

Breast feeding (knowledge) 0.85 1.27 1.02 1.10 0.89 0.95 0.77 0.96 0.74 1.00 3.35 < 0.01 

Indoor air pollution 
(knowledge) 

0.49 0.73 0.34 0.67 0.25 0.55 0.15 0.44 0.09 0.41 10.49 < 0.01 

Malnutrition (knowledge) 0.92 0.92 0.86 0.85 0.74 0.68 0.63 0.60 0.56 0.68 7.4 < 0.01 

Pneumonia (knowledge) 1.02 0.76 0.91 0.84 0.89 0.76 0.77 0.74 0.80 0.74 2.17 0.07 

Moments needing hand 
washing (knowledge) 

0.62 1.50 1.00 1.53 0.78 1.48 0.52 1.46 0.43 1.00 6.99 < 0.01 

Indoor air pollution 
(perception) 

0.58 0.47 0.67 0.55 0.69 0.51 0.64 0.47 0.62 0.57 0.89 0.47 

Malnutrition (perception) 1.02 1.05 0.98 1.23 1.25 1.02 1.41 0.93 1.44 0.93 9.57 < 0.01 

Pneumonia (perception) 1.38 0.93 1.61 1.38 1.57 1.18 1.65 1.23 1.67 1.47 0.73 0.57 

Steps of hand washing (skills) 6.54 1.51 6.13 2.08 5.89 2.39 5.66 2.54 5.77 2.40 3.13 0.01 

Total score 13.42 4.02 13.51 4.87 12.94 4.69 12.19 4.90 12.12 4.68 4.43 < 0.01 
* Secondary School Certificate (10 years of schooling passed); ** Higher Secondary Certificate (12 years of schooling passed) 

Aspects (Domain) Pre-test Post-test 3 

Urban n=817 Rural n=504 p Urban n=817 Rural n=504 p 

Mean marks Mean marks Mean increase Mean increase 

Breast feeding (K) 1.64 1.80 < 0.01 1.01 0.71 < 0.01 

Indoor air pollution (K) 1.75 1.63 < 0.01 0.22 0.32 < 0.01 

Malnutrition (K) 1.07 1.08 0.82 0.80 0.68 < 0.01 

Pneumonia (K) 1.01 1.01 0.94 0.90 0.83 0.12 

Moments needing hand washing (K) 2.69 2.77 0.27 0.80 0.71 0.30 

Indoor air pollution (P) 2.23 2.26 0.26 0.69 0.61 0.01 

Malnutrition (P) 3.36 3.28 0.07 1.09 1.37 < 0.01 

Pneumonia (P) 5.94 5.88 0.29 1.79 1.28 < 0.01 

Steps of hand washing (S) 2.44 2.91 < 0.01 6.12 5.68 < 0.01 

Total score 22.12 22.60 0.03  13.39 12.18 < 0.01  
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Figures 

FIGURE 1 STUDY AREA AND CLUSTERS SELECTED, MAHARASHTRA, 2015 -17 

 


