Household Environmental Health Hazards and Child
Survival in selected statesin I ndia

ABSTRACT

Most deaths of children under age five in India attter developing countries have been linked
to the household environment. This study, therefogg@othesized that variation in household
environmental conditions (e.g. sources of drinkivager, types of toilet facilities, main flooring
material of the household, type of cooking fuel) hildren’s survival chances. Using
secondary data from the National Family H round 3, the study broadly
categorized the eight selected states into IO ve mortality groups. Uttar
Pradesh, Madhya Pradesh, Bihar and R Hre five mortality group whilst
Maharashtra, Karnataka, Kerala ane ' i E nortality group.

The dependent variables are der-fi [ lhood morbidity. Childhood
morbidities were measured by the O ) e respiratory infection (ARI)
within two weeks precedin 3 aalvi al variables included sources
of drinking water, durg ilities, main flooring
material of the house he socioeconomic factor was
measured with variabl r's educational level, rural

&dysis involved the use of descriptive
of household environmental health

5 are aelative disadvantage on basic household
ironnezgaditions had significant influence on
Ilddomorbidity and mortality between the two
ehold environmeh&dlth hazards and by mother’s
socioeconomic sta et Millenniusv&opment Goal 4, which requires under-
five mortality reductic between 1980d 2015, attention should be given to
various factors affecting bution of resms and facilities especially to the high-
mortality states. Policy should be redirected togpams that encourage household hygiene and
sanitation.

Introduction: Most deaths of children under age five in India ather developing countries
have been linked to the household environment. Fnogiding safe drinking water and access
to improved sanitation within the household envwnemt can reduce the risk of mortality and
morbidity among children under age fiv&/iiO, 2009. Millennium Development Goal (MDG)



4 aims is to reduce under-five mortality by twordlsi between 1990 and 201bhe National
(India) level target of MDG is to achieve 42 peOQ0Qive births in the mortality figures by 2015.
Under 5 mortality in India was 74 per 1000 liveths in 2006 and it varied across the states,
highest was in Uttar Pradesh (96) and lowest wakdrala (16) according to the National
Family Health Survey round 3. This study, therefdrgpothesized that variation in household
environmental conditions could affect children’swsual chancesAlthough some states in India
are in the process of achieving substantial lowstdbood mortality due to interventions
measures, such as providing safe drinking watermpdoved sanitation, however, the situation
remains critical in many states.

Review of Literature: Although several factors ca

esponsibletersurvival of children

under the age of five in developing countries t some childhood diseases that
often result in mortality can be explained by wie I hazards within the child’s

household environment (Rutstein, 2000; United i .'Environmental health hazards

phi ey live (World Bank, 2000;
UNICEF, 2001). A variety of healt [ ality, poor building standards,
in the household environment.
Children under age five are in the dynami . immune, respiratory, and
digestive systems are st oping. 2 N ironment is felt among
them because they a

countries ) e ork, which is based on the idea
that the fe i ‘mortalityriwéhrough a set of "proximate determinants”.
Proximate i by Mosley anehGh984), are divided into five categories:
maternal a i ; entdtthéactors; nutrient deficiency; injury; and

personal illn on (@/F2003) reported that 75% of deaths from

diarrhoea.nWwga and young children are at high risk of
burning coegwibod, and other sources of fuel, due to
women'’s traditional role 3paration. Indaabn, rapid urban growth often has outpaced
the provision of safe water and sanitation, witbwated living conditions facilitating the spread
of diseases that can affect child survival (Rutst@000; Mishra and Retherford, 2007; Md.
Masiur Rahman et. Al., 2010).

Hypothesis and Data: This study hypothesized that variations in houkkkavironments could
affect children’s survival chances. The objectiele study is to examine differences in the
household environmental health hazards betweenalwivhigh under-five mortality states and
their subsequent effect on child survival. Usingt level data of the National Family Health
Surveys (NFHS) round 3, the study broadly categdrithe eight selected states into low and
high under-five mortality groups. Uttar Pradesh,dkiga Pradesh, Bihar and Rajasthan are
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selected as high under —five mortality group. Mabkhtra, Karnataka, Kerala and Tamil Nadu
are selected as low under-five mortality group (€db).

Materials and Methods: The analysis involved the use of descriptive siaigo examine the
distribution of household environmental health mdgan each state. Tables and graphs were
used to provide a general overview of the differgmtioeconomic and demographic variables,
household environment, and health hazards categafier weighing the samples. The Logistic
regression model was used to identify cofactorscbildhood morbidity by household
environmental health hazards in high and low uid@ortality states.

Dependent variables selected are Childhood mortali ildhood diarrho@athe last 2 weeks,

Acute Respiratory Infectiothe last 2 weeks

Socioeconomic variables. Mother’'s educationa e, Primary, Secopdadigher),
Father’'s educational level (None, Prim ondati esidence (Urban, Rural),
Wealth index (Low, Middle, Hig i al variables Household
environmental variables. Source i ater - piped into dwelling;
piped into yard/plot; public tap or € ources - protected dug well;
protected spring; bottled ; rai ; dl/be dtected dug wel)Other
unimproved sources - ' : ; tanker truck; surface water;

- flush/pa ; i n pit; bucket; hanging toildiNo
facility, o al: 1)Finished - parquet; polished wood; vinyl/ asphalt
strips; ceramic tiles; [; C8 nentary - wood plank; bamb&)Natural - earth;

sand; dung i i fuel - wood; crop residue/dung cake; straw;
lignite; charco i icity; LPG; biogas; kenose

Five selected en ] i 5 recoded afellws:

i. Source of drinking wa
drinking water (code 0)

ed source ofnéiing water (code 1);Unimproved source of

ii. Time to get to water source: On premise or tbss 30 minutes (code 1);30 minutes and more
(code 0)

iii. Type of toilet facility: Improved sanitatiomatility (code 1);Unimproved sanitation facility
and no facility (code 0)

iv. Main flooring material: Finished flooring (codg; Natural and rudimentary flooring (code 0)
v. Type of cooking fuel: Non-biomass fuel (code Bipmass fuel (code 0)
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Health Hazard Index: An index of the status of household environmentlitn hazards is
derived from the responses on five household enwiental variables. The index is prepared by
summing the codes of the household environmentdtthbazard variables. The highest value of
health hazard index implies non health hazard inskbold environment and lowest value
implies high health hazard in household environm&ot our analysis, the index 0 to 5 was
further categorized into: non- health hazard (5¥@) health hazard (3-4= 1) and high health
hazard (0-2 = 0).

Table 1: Distributions of samples of the selected states by under-five mortality rate, National
Family Health Survey 2005-6, India

States Region Under 5 ample births | Births to dejuri
mortality residence
rate* within 5 years
preceding
survey
High Childhood Mortality States
Rajasthan 1872
Madhya 2801
Pradesh
Uttar Pradesh 6481
Bihar 2169
Low Child Mortality Sta
Maharashtr: . 16600 2917
Karnataka 6008 11489 2088
Kerala 3566 5535 1001
Tamil Nadu 5919 10043 1679

* Number of under 5 children deaths per 1000 live births

Table 1 shows the division of the selected low and high under-five mortality states, with the number of
sampled women and births within the five years preceding the survey. De jure residents are the usual
residents in the household Information. The detailed sampling procedures are given in National Family
Health Survey (round 3).

Results and Discussion

Patterns of Household Environmental Health Hazards: Improved sources of drinking water
are less likely to be contaminated, while otherrses, such as surface water and open wells, are
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more likely to carry disease-causing agents (NP@M4p Table 2 shows that there is little
difference between high and low mortality statesrerthan 85% household’s have an access to
improved source of drinking water. However, percasing piped water as source of drinking
water was found quite low (13%) in high under 5 tality states as compared to low under 5
mortality states (68%). Other improved sources rifiking might not be that safe to use as
sources of drinking water in high under 5 mortalayes. In low under 5 mortality states, piped
water is the main source of drinking water exceptafa, where 25% sampled households in
Kerala have access to piped water (Table 2) anuididj.

More than half of sampled households in both higth ander 5 mortality states have access to
safe drinking water within premises. Although th ater may be improved and made
t. If the source of the water is
e sufficient water from that
0 source of drinking water
of children under age five in
olds with access to drinking
ereas Madhya Pradesh and
water within premises or
around 75% of the of
> minutes and the state
nises.(Table 2).

Table 2: Percent distribution of Household Environment variables in selected states
with High and Low levels of Under 5 Mortality

Household environment High under 5 Mortality States Low under 5 Mortality States




variables

Uttar

Madhy

Tamil | Total
Rajas | Prade | [Biha a Total Karnat | Keral Nadu( (%)
than sh r Prades| (%) |Maharas| aka a %)
) | (%) | (%) | h(%) htra (%) | (%) | (%)
Source of  Piped water 37.1| 85| 3.0| 21.0| 130 77.0| 535| 25.4| 86.9 68.0
drinking Other improved 40.8| 85.0| 93.6| 51.4| 757 141 29.7| 445 7.2 19.6
water source
Unimproveddug | 16.4| 65| 33| 23.9 9.8 7.6 7.8| 283 4.3 9.0
well
Unimproved 5.7 .0 2 3.7 1.4 1.3 91| 18 15 3.4
sources
Time to On premises 38.0| 65.2| 64.4| 26.3| 552 63.3| 422 78.4| 307 52.6
water <15 min 145| 196 224 176| 193 14.9| 29.1| 14.0| 314 21.9
source 15-29 min 156| 95| 84| 188| 115 12.2 98| 44| 229 13.1
30 minand above | 31.9| 57| 48| 37.3] 14.0 9.7 189| 32| 149 12.5
Toilet  Improved flush 19.3| 22.8| 17.2| 204| 206 51.1| 34.0| 90.6| 3238 46.8
facility Other improved facility 16| 13| 1.9 15 15 2 6.4 35 1 2.1
Unimproved facility 1.6 6.4 1.2 3.7 4.1 1.8 1.9 15 8.8 3.3
No facility 77.5| 69.5| 79.7| 74.4| 738 470| 57.7| 44| 583 47.9
Type  Finished 47.6| 25.2| 17.7| 265| 26.7 488| 60.4| 936| 817 63.0
of Rudimentary 75| 21 4 2.7 25 16.8| 15.4 6 3 11.4
floor  Natural 44.9| 72.7] 82.0| 70.8| 70.8 345| 242| 58] 17.9 25.6
Type of Biomas fuel 86.1| 86.8| 945| 86.7| 886 51.7| 695| 73.4| 64.1 61.0
cooking fuel Non biomas fuel | 13.9] 13.2 55| 13.3| 114 48.3| 305| 26.6| 35.9 39.0
Potential  High health hazard | 61.7| 67.4| 74.7| 75.8| 69.7 36.4| 426| 72| 240 32.5
Hazard | ow health hazard | 27.4| 22.6| 21.4| 154| 218 31.6| 37.9| 71.5| 56.1 422
Non health hazard | 10.9| 10.1| 4.0 8.8 8.5 320 195 21.4| 199 25.3
Mean (5 indicators) 2.3 2.5 2.3 1.9 2.3 3.0 3.3 3.0 3.8 3.3

Figure 1. Percentage of sampled households by types of sources of drinking water in

sample states
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indicator of the economic
disease-causing agents. The results
oring material among the selected

It has been observed tha
situation of h

amongafwwellers. The natural flooring materials
have an adwdfset on the health of children under age
five, especially those v [ ling (TaB).

The type of cooking fue e householdnigraportant variable, as many children are
exposed to toxic pollutants from the use of unpseed biomass fuel such as wood, charcoal,
straw, and dung, often with no provision for smeké&action. Unprocessed biomass fuels have a
high level of toxic indoor air pollutants that habeen linked to reduce birth weight, ARI,
nutrition deficiency, and child mortality (Mishrané Retherford, 2007). More than 88% of
children in the selected high under 5 mortalityestdive in households where their mothers cook
with firewood, charcoal, or straw whereas this fegwas 61% for children in the low mortality
states (Table 2).

While measuring potential health hazard, overdle tesults show that in low under-five
mortality states 32%, 20%, 21%, and 20% of childreMaharashtra, Karnataka, Kerala, and
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Tamil Nadu respectively, live in a household enwvireent classified as non- health hazard living
conditions, much higher than the proportions in ligh under-five mortality states (Table 2).
Moreover, more than six in ten children in high end mortality states live in households
classified as high health hazard living conditiofiis is unacceptably high and raises a serious
concern about public health especially for the fbigh-mortality states studied where about
90% of the children are exposed to at least onkhhleazard in the household(Figure 2).

Mean household health hazard given in table 2 ialdicate that in high under 5 mortality states
mean household health hazard was lower than theuluer 5 mortality states. Higher mean
scores indicate high living conditions and loweramescores lower living conditions in the
households for under 5 children.

Figure 2:Percentage distribution of Potentia
Low under 5 Mortality

N\

3

s — = © c © © T ©
Household azar&d Background Characteristics. There are
significant ass ' usehold envisorial health hazards and background
characteristics suc cation, patechation, and rural or urban residence, as

well as household we
index by taking into consi

amily Healtm®y (round 3) calculated household wealth
of househol@sdible wealth.

In all the selected states, the higher was thenpareducational level, the lower was the
likelihood of a health hazardous household envireminfor children under age fivedmong the

high under-five mortality states, while most of tti@ldren of mothers with tertiary education
live in a presumably safe environment, however,i®%Bihar and 14% each in MP and UP live
in households with high health hazards living ctinds (Table 3a). Though partners’/fathers’
tertiary level education has an impact; this is mless compared to that of spouses’ in
providing children safe living environment in thiglh under 5 mortality states. However, in the
low mortality states, most of the children of matheith tertiary education live in a presumably
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safe environment. Even fathers’ tertiary educatiefps children to live in safe environment in
the low under 5 mortality states compared to tigh hinder 5 mortality states (Table 3a).

This study also supports the association found d@nous publications on urbanization and

household environment; it is evident in the litaratthat urban-rural residence influences better
sanitation and housing environments. It is obsertkdt those living in urban areas are much
less likely to have health hazards in their houkklkavironment except Bihar and MP, where

one third under 5 children are at risk in high urslenortality states.

Children under 5 living in rural areas are liketylie more exposed to household health hazards
because of lack of basic infrastructure and ameigixcept the state of Kerala, with only 8%
children at risk followed by Tamil Nadu 36% oportion is found in rural MP
1ge of 75% to 80% in the high
low mortality states (Table

d for our analysis. The higher
sehold health environment.
more likely to be subject

nder 5 mortality states
e lowest wealth index
. However, in Kerala and
Tamil Nadu 32% of the oe lin a non- or low health hazard

environmer ition, wi gory, there are marginal differences

olds inrdda and Tamil Nadu, 6% in Maharashtra,
and 9% in Kar i i alth hazardt@mwent.



Figure 3:Prevalence of diarrhea and Acute Respiratory Infections (ARI) in the past two
weeksamongunder 5childreninthesel ectedstates

Tamil Nadu

Kerala 22.1%

Kamataka

Maharashtra

E 2% within State cough
% within State diarrhea

mMadhya Pradesh

Bihar

Uttar Pradesh

Rajasthan

0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

TABLE 4: Logisticr n esti Chil
Household Environm actorsin

Morbidities by
and ity states

Diarrhoea ARI
Variables ) High L_l5 Low U_5 High l._J5
Low US mortality| mortality mortality mortality

group group. group group.
Source of
drinking water 710* 901 1.089 828
Improved source
Time to water
source — —
On premises/< 30] 1094 1.069 Far 832
minutes
Toilet facility
Improved toilet
facility 801* 1.116 Fer s 965
Flooring
material
Finished flooring
Type of cooking 1.018 o8~ T8 1.049
fuel
Non-biomass fuel 1.130 1.070 1.380 1178

Significance level:** p<0.001, * p<0.05
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Figure 3 shows the patterns of childhood morbiditperienced in the two weeks preceding the
Survey were examined in the selected states: @ardmd Acute Respiratory Infection (ARI).
Dehydration from diarrhea has been identified as ohthe causes of death among children
under age five. Among the sample households, dathiddhood diarrhea in the last two weeks
preceding the survey show that in Madhya Pradegtarind Rajasthan, children under age five
of high mortality states have the highest incideotdiarrhea (10-12%). Low-mortality States,
Karnataka and Maharashtra, however, have higherajmece of childhood diarrhea. Further
examination of the households’ risk factor on dildd diarrhea using logistic regression reveals
that the source of drinking water and toilet fagilhave a significant effect on diarrhea for the
the low under 5 mortality states (Table 4). Childwender age 5 in the high mortality states
living in households with natural and rudimentalyofing have higher risk of diarrhea than
those in households with finished flooring, par who are likely to crawl and pick
up dirty things on the floor. It is evident thato 2’ drinking water and improved

, s reduces the risk of diarrhea
by 29% and 20%, respectively.Acute respiratoryatie ized by coughing and short
rapid breaths, is also one of the majo ibd y in developing countries.
Prevalence of ARI is higher in the ityats sured within the two weeks
preceding the survey. For exam ave symptoms of ARI, the
highest prevalence among states, prevalence of ARI, at 10%.
Around 18% prevelance of ARI 0cCC tates. Non biomass fuel

finished floor
high mortality

ent, carpetug. Whereas more than 70% children in the
olds with natuor rudimentary flooring so chances of
gh. More tha&8¥%8of children in selected high under 5
mortality states live in here motheiskowith firewood, charcoal, or straw. There
is significant association between household enwrental health hazards and background
characteristics such as maternal and paternal Bdncaural and urban residence as well as
household wealth index. It can also be concludadl tigher the wealth index the greater is the
likelihood of a good household health environmditerefore children from lower social class
may be more likely to be subjected to ill healtle do household environmental health hazards.

Disparities exist in the household environmentlafdren in the selected states in India; the high
under-five mortality states are at a relative digaddage on basic household environmental
variables that affect hygiene. Socioeconomic stafusiothers is important in the reduction of
childhood morbidity and mortality from health hadsuwithin the household. In order to meet
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Millennium Development Goal 4 prompt attention skobe given to various factors affecting
the provision of resources and sanitary conditiesyzecially in the high-mortality states. Policy
should be redirected to programs that encouragsdinmld hygiene and sanitation. Government,
non-governmental organizations, and the privatéoseshould seek to invest in programs that
promote a healthy and hygienic household enviroiraed increase access to clean water and
good sanitation as part of community developmeiarist \WWomen should also have more access
to education and information on best childcare tras in the household environment,
irrespective of their place of residence.

It is recommended that improvement in sanitatiomdaions, flooring of households and
cooking fuel can lead to better child survival ality in India. Strengthening of
education programmes for girls in rural areas 3 impact for survival of children.
Strengthening of already undergoing rural water saitati ogrammes by policy makers
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TABLE 3a: Percentage Distribution of Household Environmental Health Hazards by Background
Characteristicsin High under 5 Mortality states

Rajasthan Uttar Pradesh Bihar Madhya Pradesh

high health low health high health low health high health low health high health | low health

Characteristics hazard hazard hazard hazard hazard hazard hazard hazard
Maternal Highest No education 74.3 25.7 78.8 21.2 87.2 12.8 89.4 10.6
education Primary 52.7 47.3 63.5 36.5 68.5 315 75.3 24.7
Secondary 22.6 77.4 41.7 58.3 32.0 68.0 50.6 49.4
Higher 100.0 14.3 85.7 8.8 91.3 14.9 85.1
Total 61.7 38.3 67.4 32.6 74.7 25.3 75.8 24.2
Paternal educational No education 80.4 19.6 79.8 20.2 90.6 9.4 92.2 7.8
level Primary 70.6 29.4 72.5 27.5 86.7 13.3 79.5 20.5
Secondary 51.9 48.1 65.0 35.0 62.4 37.6 70.2 29.8
Higher 22.3 7.7 33.3 66.7 25.6 74.4 26.7 73.3
Total 61.7 38.3 67.4 32.6 74.6 25.4 75.8 24.2
Place of Residence Urban 8.9 91.1 18.4 81.6 37.2 62.8 31.7 68.3
Rural 75.4 24.6 80.3 19.7 79.4 20.6 89.2 10.8
Total 61.7 38.3 67.4 32.6 74.7 25.3 75.8 24.2
Wealth Index lowest 93.9 6.1 94.6 5.4 96.5 3.5 98.0 2.0
middle 50.3 49.7 62.1 37.9 56.3 43.7 65.4 34.6
highest 19.1 80.9 13.4 86.6 9.8 90.2 13.1 86.9
Total 61.7 38.3 67.4 32.6 74.7 25.3 75.8 24.2
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TABLE 3b: Percentage Distribution of Household Environmental Health Hazardsby Background Characteristicsin

Low under 5
Mortality states

Maharashtra Karnataka Kerala Tamil Nadu

high health low health high health low health high health low health high health | low health

Characteristics hazard hazard hazard hazard hazard hazard hazard hazard
Maternal Highest No education 65.5 34.5 72.7 27.3 40.0 60.0 43.8 56.2
education Primary 45.2 54.8 55.1 44.9 17.3 82.7 34.8 65.2
Secondary 27.4 72.6 21.9 78.1 7.6 92.4 17.8 82.2
Higher 1.3 98.7 3.3 96.7 1.0 99.0 5 99.5
Total 36.4 63.6 42.6 57.4 7.2 92.8 24.0 76.0
Paternal educational No education 77.8 22.2 70.8 29.2 313 68.8 39.1 60.9
level Primary 52.1 47.9 54.6 45.4 26.3 73.8 39.4 60.6
Secondary 30.4 69.6 30.9 69.1 5.8 94.2 185 81.5
Higher 9.7 90.3 10.3 89.7 100.0 4.3 95.7
Total 36.4 63.6 42.7 57.3 7.2 92.8 23.9 76.1
Place of Residence Urban 5.1 94.9 13.3 86.7 4.2 95.8 9.7 90.3
Rural 63.9 36.1 60.9 39.1 8.6 91.4 36.3 63.7
Total 36.4 63.6 42.6 57.4 7.2 92.8 24.0 76.0
Wealth Index lowest 91.1 8.9 82.2 17.8 68.1 31.9 68.2 31.8
middle 50.7 49.3 42.9 57.1 22.0 78.0 17.9 82.1
highest 6.3 93.7 8.9 91.1 1.2 98.8 .8 99.2
Total 36.4 63.6 42.6 57.4 7.2 92.8 24.0 76.0
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