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Abstract

Background: Urbanization is increasinground the worldand in India thisrendhas

translaedinto an increase ithe size oklum dwellingsSlum environments mayave a
negative effect on human leeabjdctive of therstudysr t i c u
to determine factors associated with I ndian
Methods:The r el ationship between wodeeardplsicc heal tF
behavioural, and socioeconomic factamas statistically modelledh multiple linear

regression was performedsingdata fromthe India National Family Healtsurvey

Results: IncreasingBMI is significantly and positively associated withequency of

watching television, having diabetes, age, wealth indedresidency statuis the areas of

New Delhi, Andhra Pradesh or Tamil NadCionclusion: While belonging to a scheduled

tribe was not associated with changes in BMI, unadjusted rajgesithat tribal status

may be worthy of deeper investigation. Among slum dweltbereis a doubleburden of
undernutrition and oveinutrition. Thereforea diverse seadf interventionswill be required

to improve the health outcomes of these women

Keywords: slum dwelling | Wribeesulms heal t h |

Contexte:LO6ur bani sation mondiale croissante a cc
Inde. Les habitants de taudis, plus particulierement les femmes, sont a risque de développer

divers probl mes de sant ®. L6éobjectif de ce
associés avec la santé des femmes qui habitent dans ces qiéétieoslologie: Un
mod | e statistique a ®t® utili s®@&emmesyr exami

me s ur ® p dndiceld®d Mak€ Cdrplorélledt les facteurs démographiques,
comportementaux et socioéconomiques. Une analyse de régression linéaire multiple a été
effectuée a partir des donnés dedia National Family Health Survey un engéte

nationale sur la santé des famillBgsultats: Il existe une relation positive et significative

entre | 61l MC et | 6®coute fr®quente de | a t ®l
et le statut de résident au New Delhi, Andhra Pradesh il N&adu.Conclusion: Bien
gue | 6appartenance © une tribu r®pertori ®e
taux non ajust®s sugg rent que |l e statut tr
double charge de soadimentation et de salimentation chez les habitants de taudis.
Cons®quemment, une vari ®t ® doéinterventions

des femmes.
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Introduction

Anecdotal evidence suggests that the growing trend of glwbahization has seen
an increase in the number of people living in slum or dikenconditions. Slum dwelling
is considered to be a predictor of poor social and health outd@hesya, 2008)
Accordingly, slum dwelling has lee targeted for intervention by thimited NationgUN)
via theMillennium Development Goals (MDGs)s part of their effort to eradicate extreme
poverty and hunger by 2015. Slum dwelling has an impact on health via a host of
intermediary factors, includgnaccess to health and social services and proper nutrition,
and exposures to a variety of potentially deleterious environmental factors. This is
particularly relevant in population health research conducted in Asia where the largest slum
dwelling populatns are clustered (Sheuya, 2008).

This projectexplores the characteristicef women in slums by analyzing the
competingfactors that have the greatestasurabl@npacton health outcomesn slums,
maternal health care is of greaiportanceas stated in MDG .BNhile many factors affect
the overall health of an individual, slum dwellers seem to experience among the poorest
health outcomes due to an urbanized lifestyle which increases ngkrabmmunicable
diseaseNCD) development and poxg, which limits their access to health care
(Krishnan, 2008)In additionto thedirecti mp act o health thebarded of
malnutritionhas a further health implicatidar future generations. Child mortality is a
widespread issue in slumBhus improvingmaternal health is widely regarded as an
effective way to prevent child mortaliffpharmalingam, Navaneetham, & Krishnakumar,

2010)



ThesisStructure

This thesigs written in manuscript format, with a single manuscript sandwiched between
traditional thesis components. The thdmgins withan exploration of the slum

environment and its definition amthssification, the use of BMI as a health measure,
maternal health and some factors that influencé¢adthstatusof women. The

methodologyof the studyis thendescribedo provide further information on the dataset

that is usegand the statisticalnalysis that is conducteing the statistical software
packageSPSS. The paper that is to be submitted to the Global Journal of Health Sciences
contains the results of tistatistical analysj as well as a subnalysis for the Tribal

population An addtional discussion is provided to explore further implicati@aswell as

more deeplyomparing results to current literature. This is followed by the conclusion and

subsequent tables and appendices that were cited throughout the thesis.

Obijectives

1 To datistically explordahe relationship betweetemographic, behavioural, and
socioeconomic factors and BMI amosigm dwelling Indian women
1 To determine the extent to which social class as defined by tribal status and caste,

is represented in the aboveatibnship



Backqground

Importance of studying slums

As of 2009, more than half of the worl
is a trend that continues to rig@hagat, 2012)India is greatly impacted by this trerichm
2001 to 2011 urbanization increased by 31%, which in absolute terms equates to a total of
377 million people in urban are@Supta & Mondal, 2014)Rapid urbanization has also
contributed to increases in the number of slumelters, which is a result of cities lacking
the infrastructure of accessible housing equipped with basic amé@itipta & Mondal,
2014) Throughout the years, there have been continued efforts by the UN and various non
governnental organizations to improve the situation of slum dwellers, with one of the more
recent efforts being the UNOoboverall @N/gedls®tp me n't
improve the living conditiosfor at least 100 million slum dwellers globally by2Z0)
however, with the ever increasing number of slum dwellers, many individuals will continue
to live without basic necessities, thus causing the UN to fail to achieve their larger goal to
eradicate extreme poverty and hun@énan,2012) The constant increase in the number
of slum dwellers means that progressdoas goals need to Ineeasuredegularlyin order
to eventually achieve success.

There is value to rapid urbanization; currently, urban areas in India contribute to
65% o0 f t h e Gmss DamesticdPsoduGDP), and play a large role in reaching a
healthy annual growth in GDfBhagat, 2012)The economic advancement provides
incentive for governments in India to invest in better infrastreatuurban centres; the
ability to effectively accommodate a larger population would presumably lead to better

growth for the country. This was the rationale behind the national Indian Ministry of Urban

do

(0]



Devel opment s c¢cr eat i onnabUrbart Remewal Missianh ar | a l N e
(JNNURM) in 2005 Gupta & Mondal, 2014)The goal of the INNURM was to improve
infrastructure within Indian cities and provide housing and basic services for the urban
poor(Nandi& Gamkhar, 2013)With regard to infrastructure goals, incomplete municipal
projects received a twyear extension from March 2012 to March 2014 because deadlines
were not going to be méilandi & Gamkhar, 2013)here alsogmain unused JNNURM
funds which have been attributed to the lack of ability to plan and execute pribjiscts a
cause opoorgovernance and accountabil{tyandi & Gamkhar, 2013)/Vhile there is a
clearly defined need to imgve the living conditions of the urban poor in India, and
intention on behalf of various levels of government to do so, projects are not being
executed efficiently and in a timely manner to match the continued growth of the urban

population.

Current slum definition

The importance of emore comprehensivdum definition became apparent during
analysis of the IndiaNational Family Health Surveyata set, which included two different
slum variables resulting in discrepant numbers of individuals that wesédeved slum
dwellers. Through a preliminafigeraturesearch, it was also evident that the definition of
slum varies within the literature, and that the most commonly cited definition provided by
UN-Habitat (2006) is not as comprehensive as it was thoeeght to bgJankowska,

Weeks, & Engstrom, 2011UN-Habitat defines slum as

fia group of individuals living in the same household in an urban area but lacking at
least one of the following: (i) durable housing of a permanent nature that protects
against extreme climate conditions, (ii) sufficient living space which means not

more ttan three people sharing the same room, (iii) easy access to safe water in



sufficient amounts at an affordable price, (iv) access to adequate sanitation in the

form of a private or public toilet shared by a reasonable number of people, and/or

(v) security @ tenure that prevents forced evictiorfs/N-Habitat, 2006)

In India, the lack of consensus around alsingtional definition has resulted in a
smorgasbord of inconsistent, vague, and narrow definitions that vary regemido r
(Subbaraman, et al., 201@Jlilbert, 2006) The 2001 census definition, which the Indian
government recently revised in 2010, states
20 householdwith a collection of poorly built tenements, mostly of temporary nature,
crowded together usually with inadequate sanitary and drinking water facilities in
unhygi eni c(Arabmdod, ROLT)Tdis definition can be charaeized as vague
due to the subjective natouraen do fc ofup alo rall y olwu it
government to justify the undeeporting of slumgMilbert, 2006) When it comes to
collecting data on urban settlements, ther@n effort by the government to keep slum
dwelling numbers low. Perrban settlements are commonly overlooked when collecting
this data, and consequently these slums are not granted slum desi@vidtiert, 2006)

This hasan impact on the lifestyle of slum dwellers because officially designated
slums, either at the national or municipal level, may be eligible to receive municipal
resources to improve living conditions, in the form of improved sanitation facilities or
accesdo clean wate(Subbaraman, et al., 2012)he problem arises whésN-Habitat
definedslums are not designated as sliyighe national government definitionhis leads
to inefficient resource allocation, and consequently la ¢éhémprovement in environment
for disadvantaged individuals and famili@spaper comparing two areas in India, Kaula
Bandar (undesignated slum) to another designated Mumbai slum, found that residents of

Kaula Bandar had similar, if not worse, living cions than the individuals who resided

5



in the designated slums (Subbaraman et al., 2612hermore, trespassers are prohibited
on the vast amounts of private land owned by the central government; individuals who
choose to occupy this land will not beknowledged by the government as slum dwellers,
and there is no attempt made to improve their conditions. This is an ongoing issue in India
as the central government does not want to
allow municipal water andanitation services to these areas out of fear that slum dwellers
may c¢claim | and tenure on t heSubbarantan atlal,, gover n
2012)

It is quite easy to generalize the conditions of slums whengintfe conditions
can vary significantly from slum to slum. This reality further complicates the issue of
coming to a singular definition of slum. In addition, slum dwellings do not remain static;
they are located in urban cesdrthat are constantly evalg, and thus factors contributing
to slum status may evolve over tinfderefore it is important to explore other varesbl

that may characterize slums, including the health impacts of living in a slum.

Body Mass Indexas an outcome variable

In thisproject, Body Mass Index (BMI) is the outcome variable of the multiple
linear regressiarBMI is calculated as (weight in kilograms / (height in metr&vorld
Health Organization, 2000l is a measure of how much the weight of a person differs
from the acceptable weight for that particular he{gtibrid Health Organization, 2000)\
value less than 18.5 kgfindicates underweight, normal is 1&88.99 kg/ni, 25-30 kg/nf
is overweight ad over 30 kg/mis characterized as obe@¥orld Health Organization,
2000) The use of BMI as an indicator of health has been a contentious issue within the

health research communifihis is largely in part due to individual body fat compositions,



and the fact that weight due to muscle is not differentiated from weight due to fat, therefore
athletes may have an overestimated Bivd seniors with decreased muscle mass may
have underestiated BMI valuegWorld Health Organization, 2000)here is literature on
the use of a lower cuiff for overweightin South Asians22 kg/nfinstead of 25 kgh,

this is suggestdoecausef the body fat distribution mainly in the abdominal region
South Asiansindits association witlncreased risk of cardiovascular disease and type 2
diabetes(WHO Expert Consultation, 2004BMI is useful in estimating #prevalence of
obesity and the associated health risks within a population, but individually it is too
simplistic and there may be variations in the severity of the obesity indicated by a BMI
value(World Health Organization, 2000However, for a large scale study, such as the
20052006 National Family Health Survey of Indiderethere are over 100,000 women
surveyed, BMI measurement is both Aiomasive and relatively quick and cost effective
which is why it is acceptabler population health studi¢Barao & Forones, 2012)

Most of the literature usddMI as a measure dfealthstatus. Previous analysis by
Bharati et al. (2007) used the National Family Health Survey in India data set from 1998
1999. In their multiple linear regression, they found ttestithstatus, determined through
BMI, had a strong correlation with the stétat the women lived in. More economically
developed states and territories, such as Punjab and New Delhi, had a higher prevalence of
obesity, whereas less developed states, such as Bihar and Orissa had a higher prevalence of
chronic energy deficiendBharati, Pal, Bhattacharya, & Bharati, 200Ayas also
interesting to note that there was coexistence between large rates of obesity and chronic
energy deficiency in states such as GujaratMaldarashtrgBharati, Pal, Bhattacharya, &

Bharati, 2007)It is logical to assume that if individuals are residing in slums, they



probably do not have access to proper nutrition and would therefore suffer from chronic
energy deficieay. However, average BMI lsgherin urban areas, including slums,
compared with rural aregKrishnan, 2008)This is mainly due to unhealthy dietary
practices and the sedentary lifestyle associated with rapid urbanjzatich are major

issues asisk factors of NCDdevelopmen{Krishnan, 2008)

Non-Communicable Diseaseprevalence

Globally slum environments have proven to be problematic due to the unsanitary
conditions created by poor access to safe water and sanitation, ultimately creating an
environment that facilitates the spread of infectious diseases. This remains an isaog in m
slums;however, similar to the global trenithere is a need to address the rise in hon
infectious diseasesSlum environments have recently been shown to increase the risk for
morbidities such as diabetes or obesity (Subbaraman, et al., 2012) @&lesMutrie,
Correia, & Batty, 2009).These morbidities are characteristic risk factors of developing
nortrinfectious diseases (NCD#orrinfectious diseases can Hew to develop but they

typically require longterm care whiclcreats a large health ca burden.

Maternal Health

Mat er nal health is explored briefly beca
dwelling population is gated by their reproductive experienceshatidBMI and
nutritional statusatk nown t o vary depending o@fthwomends
globally reported maternal deaths, a quarter of them occur in India(&oree et al.,
2009) The Maternal Mortality Ratio (MMR) is estimated to be 3ED pe 100 000 live
births and there has been little improvement over the past couple of dé¢adest al.,

2009)



Globally, the health of infants is a critical priority, which coincides with maternal
health. It has been determined that the maternal environment plays a large role in the long
term health of the child, this is apparent throtlgh Developmental Origing élealth and
Disease (DOHaD) theotywvang, Chen, Shaikh, & Mathur, 2009he theory suggestisat
undernutrition inwomenat time of pregnancy leads to increased risk of development of
obesity, type 2 diabetes, cardiovasculisease, and other metabolic diseases when the
child is older and in better living conditiof/ang, Chen, Shaikh, & Mathur, 200%)
orderfor women to live healthier lives and avoid pregnancy and childbirth complications,
as well asto improve the health of future generations, it is important to improve maternal
health; this has become a globebpty as indicated in MDG 5

Micronutrient deficiencies, which are commonly found in areas of poverty globally,
can have negativeefal health outcomdg#/ahanta, Deb Roy, Dutta, & Devi, 2012)inc,
calcium and magnesium deficiencies have been associatednwitinted healtbutcomes
in womensuch as infertility, pregnancy wastage, congenital anomalies,gregmduced
hypertension, placental abruption, premature rupture of membranes, still births, and low
birth weight(Mahanta, Deb Roy, Dutta, & Devi, 2012)on deficiency anemia also
remains an issue in India with a high prenakein pregnant women, which has resulted in
increased maternal and perinatal mortgljahanta, Deb Roy, Dutta, & Devi, 2012)

These findings argue the importance of focusing public health efforts on improving

maternal health.

Factors that impact health status

Several previous studies highlight factors that may have a significant role in health

outcomef womenmeasured using BMis the outcome. There are few studies that



examine all of India, many observe specific regidm&ssam, India, family size, if greater

than 5 individuals in a household, and low income were correlated with a lower BMI in
pregnant wome(Mahanta, Deb Roy, Dutta, & Devi, 201Barity (the number of children

a woman has) alsteeds to be examined for its utility in measuring health outcomes in

India as it is very common for elders or other family members to reside in the same
household, therefore making family size a
immediate family. Ira Bangladeshi study, autonomy had an association with BMI; women
who worked and were the head of the household had a highe(Bx&r JA, 2003)

The Dalit also known as Untouchables, are regarded by Hindus in India as a
heredtary classification, and they have been disadvantaged for several generations by
experiencing stigma and discriminatipiVaughray, 2010)Although the government
constitutionally prohibits discrimination based@iJnt ouchabi I i tydé, the
to experience greater discrimination compared to those of a highe(\Wastghray, 2010)
Overall, although Muslims in India have a similar SES to-taste Hindus and no access
to reseved places in higher education and the public sector, Muslims experience a lower
child mortality rate compared to that of lasaste HindugBhalotra, Valente, & van Soest,

2010) Individuals in Tribes have also faced discrimioatsimilar to the Dali{wWaughray,
2010) There are no current studies on the health outcomes of individuals in Tribes living in
urban areas including slum dwellings.

Data from the Indian National Family Health Survey havenlmlished in
various papers. As previously mentioned, analysis by Bharati et al. (2007) used the data set
from 19981999. In their multiple linear regression they found that nutritional status had a

strong correlation with the state that the women lived heir reported covariates were

10



age, educati on, cast e, husbandds educati
2007). They did not look at slum dwelling as an important factor, though they did consider
the difference between living in an urbanrural setting. These characteristics were
assessed against Body Mass Index (BMI) that was recorded for the respondents.

These are some main factors that stood out in the literature; however, there are
other studies that look at common sociodemografaiciors such as age, state, religion and
educaibn among other factors. In the followipgoject, the main sociodemographic factors
areused in the regression as well as any other variables that were cited as a contributor to
health statusBMI is usedasa continuou®utcome variable to assess health statspen
with lower values are more likely to be underweight anhdsk of maternal complications
and micronutrient deficiencies, whilecreased values are associated with being
overweightand morevulnerable to developing chronic diseases such as cardiovascular

disease.

11
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Methods
This research project consists of secondary data analysis in the form of a multiple linear
regressionTheprimaryaim of the project is to address the research questbatare the
factors associated with the health of Indian sldwelling women, in termsf body mass
indeX? The multiple linear regressi@nalysiss presented ithe embedded manuscript,
which is ormatted for submission to tii&obal Journal of HealttSciencesEthics
approval was granted by the Research Ethics Board at the University of Ottawa (see

Appendix1).

Data Source

Permissiorwasobtained to use the Indian National Family He8thvey(a type of
household health surveyyhich was conducted from 20052006 by the International
Institute of Population Studies (IIPS) in Mumbai, India (see AppeBidithe data set is
commonly referred to as NFHS The survey has been conducted twicer, 19921993
and 19981999, the NFHS3 is the mostecent complete datvailable The survey was
conducted under the stewardship of the Ministry of Health and Family Welfare,
Government of India and the nodal agency was the International Insfifeggulation
Studies in Mumbafinternational Institute for Population Sciences, 2008grearethree
sets of completed interviews: household, men and wofteninterviews consisted of
guestions that were createdconsultation with various Ministries of the Government of
India, international development agencies,-gomernmental organizations and researchers
in the field of health and social scien¢bgernational Institute for Populatiorciences,

2009) In addition to the interview, height and weight measurements were also recorded.

The women0s edfartthis stedy anevargtainedsesponses from over 100 000

12



women, Appendix 4 providesupplementary information that was aaéié with the

interview responses and Appendix 6 provides further information on the sanijleng.
sampling design was created by the Central Statistical Agency, Government of India and
was based on the number of eveairried women of reproductive afjaternational

Institute for Population Sciences, 2009)he survey was conducted throughout India by 18
research organizations that were selected by the IIPS, and manuals as well as training
programs were created to ensure umif@ata collection at all sit€gternational Institute

for Population Sciences, 2009)he interview contained several questions on living
conditions, health and family planningo®e examples of questions that are refetoems

variables irthe SPSS file can be found irppendix 5.

Multiple Linear Regression

The data were analysed using SPSS version 20. A multiple regression was
conducted with BMI as the outcome variable. The inclusion criteria shene dwelling
women wth arecordedBMI, who were not pregnaat the time of interviewas this can
skewthe BMI value). There were two slum dwelling variables in the data set, SHSLUMC
and SHSLUMS. SHSLUMC referred to women who were classified as slum dwellers
based on the 2001 census definition created by the Indian government. SHSLUMS
represented slum clasation that was determined by the research supervisor who
conducted thaterview, and it was determinesing the 2001 census definition. The
SHSLUMS variable was used in this regression because it appears to becamemnie
characterization sincedtresearch supervisor applied the definition to 20036

conditions.This narowed down the data set to 79%2men.

13



All of the variables in the data set weneamined Those that seemed to be relevant
in influencing the health and environment of womemen®ted. Dr. Deonandan and | then
went through the list of noted variables and decided which ones should be included in the
regressionThe variables initially underwent univariate analysis to determine skewness and
normality. The outliers that wefeundweremainly due to coding issues that inputted
| arge numbers such as 09806 to represent an
6otherd or Adondt knowo. These values were
ensure the mean was not skewed inappately.Categorical variables were recoded into
dichotomous dummy variables.

The regression was conducted, and the correlation coefficients between variables
were analyzefor collinearity. A value greater than .300 wdstermined to be the
thresholdfor collinearity, and one of the variablesagsremoved from the regressitm
ensurehatthe goodness of fitf the final regressiowas not compromised.

. The adjustedalues were assessedth significancesetascases witp O. 05. A
subanalysis of the Tribe variable was conducteetause it wasn the thresholdf
significance(p=.053) in terms of a relationship with BMI, and since it represents a
variable of special social policy intere$he subanalysis included atest of BMI and the
Tribe variable. Crosstabs were also conducted with the other significant variables in the
regression: states, wealth indexes, diabeteswaether the respondedbes manual

labour. Results of the@sstabs can be found in Table Il

14
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Ti t Fax=tors Associated with Body Mass Index of Slum
Dwelling Indian Women: An Analysisof the 20056 National
Family Health Survey

Abstract

Background: Urbanization is increasing around the world, and in India this trend has

translated into an increase in the size of slum dwellings. Slum environments may have a
negative effect on human health, in particu
todet ermine factors associated with Indian w
Methods: The r el ationship between womends health
behavioural, and socioeconomic factors was statistically modelled. A multiple linear

regresn was performed, using data from the India National Family Health Survey.

Results: Increasing BMI is significantly and positively associated with: frequency of

watching television, having diabetes, age, wealth index, and residency status in the areas of
New Delhj Andhra Pradesh or Tamil Nadbonclusion: While belonging to a iibe was

not associated with changes in BMI, unadjusted rates suggest that tribal status may be

worthy of deeper investigation. Among slum dwellénereis a doubleburden of under

nutrition and ovenutrition. Therefore a diverse sdtinterventionswill be required to

improve the health outcomes of these women.

Keywords: Indian women, slum dwellinggyo mendés heal th, Tribe in

‘N

Introduction

Globally, ubanization is otthe rise For Indig this phenomenohas contributed to
an increase in slum dwellefGupta & Mondal, 2014)The health of Indian women living
in slum dwellings is relevant to twentof the
Goals (MDGs): to improve maternal health and to eradicate extreme poverty and hunger.
The Indian National Family Health Survey conducted from 22086 (NFHS3)
represents a special opportunity to explorestume | | i ng womends health
epidemiologically, given its care to classify respondents into slum dwelling arslumon

dwelling groups.
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The way that slums were classifiectihe NFHS-3 was based on the 2001 census
that determined slum dwellings in one of three ways: (i) based on the desigbsttbes
government established byyact including theSlum Act, (ii) governmental recognition
of the slum regardless ahy previous identifiation, or (i i i) wunder the <c
compact area of at least 300 population or about 60 to 70 households of poorly built
congested tenements, in unhygienic environment usually with inadequate infrastructure and
lacking in proper sanitary and drinkimgat er f aci | iti eso (Swaminat
p. 1330.

Defining health epidemiologically is innately protviatic. But Body Mass Index
(BMI) is a useful first stefSeveral studies have attempted to determine the factors that
have the greatest impamt the nutritional status of women in South Asia, commonly
measured via BMI. With a large population, BMI is both a-mwasive and time efficient
measure (Barao & Forones, 2012).

Studies indicate that BMI has strong relationships with putatoketigrministic
variables. Pregnant women in Assam, India, were found to have a lower BMI if the
household consisted of five or more individuals; low income also had the same impact on
BMI (Mahanta, Deb Roy, Dutta, & Devi, 2012). According to thaibhal Family
HouseholdSurveyfrom 19981999(NFHS-2), there was a correlation between state and
BMI (S. Bharati, 2007). More developed states, such as Punjab, had higher rates of obesity,
while less developed states, such as Bihar, had higher levels of chrergg daficiency
(S. Bharati, 2007). Another study used the NFHS&urvey with BMI as an indicator of
nutritional status; however, they modeled it to three nutritional statuses:murtdé&on,

normal, and ovenutrition (Swaminathan & Mukherji, 2012). Bason these variables,
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they found no association between census slum designation and nutritional status.
However, slum dwellers were about 10% more likely to be underweight (Swaminathan &
Mukherji, 2012).

Variables such as age, education level, occupadiot state are commonly used in
many studies to model a multifactorial relationship between South Asian population health
and demographic considerations. However, there remains a need to consider additional
factors, especially with respect to a deepesm®ration of the interrelationships between
caste, social class, and the social determinants of health.

Caste classification is an important consideration in researching health outcomes
among the impoverished in India. The Daiso known as Untouchads areregarded by
Hindus in India as a hereditary classification, and they have been disadvantaged for several
generation®y experiencing stigma and discriminatidaughray, 2010)ndividuals in
Tribes have also faced digaination similar to the Dali(Waughray, 2010)Previous
studies have not explored the impact of belonging to a Tribaste system, with regards
to the impact belonging to a discriminated gréngs on the health outcomeswadmen in
slums.

Low BMI in women of childbearing age can negatively impact the health of the
future generation. The Developmental Origins of Health and Disease (DOHaD) theory
suggests that when individuals experience wmdérition as a foetus or in trearly stages
of life, they have an increased risk of being susceptible to-@ommunicable disease
later in life, even if their situation improves (Wang, Chen, Shaikh, & Mathur, 2009). This
is troubling as undenutrition is already known to cause a imagr of health complications

apart from this additional susceptibility to NC[@®rgenson, Rice, & Clark, 2012)
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The overall health of adult women in South Asia is worthy of study beyond
maternal and child health consideratidBedentary lifestyles are common in urban centres,
and unfortunately this trend does not exclude slum dwelBrisbaraman, et al., 2012)

The concept of the doublaurden of malnutrition is becoming increasingly prominent in
India. Whereas undewtrition had been the main focus of interventions in slum dwellings

in the past, a major global shift toward lifestyles conducive to obesityaused over

nutrition to become an issue (Garg, Khan, Ansari, & Garg, 2010). This can be attributed to
access to high calorie foods at relatively low prices. The impact of obesity is a challenge
that is global in scope because it is now apparent in bet#iateng and developed

countries (Wang, Chen, Shaikh, & Mathur, 2009).

This studyuses a multiple linear regression tietermine which factors have the
greatesassociatiowith slumd we | | i n ghealtlsstatesassessed viaMI, with

special attentiopaid to social class, as determined by caste or tribal status.

2. Methods

2.1 Data source

Theresponses from thadian National Family Health Survey, which was
conducted in 2002006, was used for this stuffijhe DHS Program, 2014J he following
is a brief description of the data set from the International Institute of Population Sciences
website. AThere were 18 research organizati.i
200,000 womenaged49 . [ é] T h e s u ateamd natpmalknformatorsfors t
India on fertility, infant and child mortality, the practice of family planning, maternal and
child health, reproductive health, nutrition, anaemia, utilization and quality of health and

fami |l y pl an(niemagona mstituté for @agpulation Sciences, 2008
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number of participantsicluded was based on the reported population of the state to ensure
there was an appropriate distribution, increased detail on selection of particgrabts c
found on the websit@nternational Institute for Population Sciences, 2009)

2.2 Statistical methods

A multiple linear regression analysis was applied to these data, with a series of
demographic and behaviour independent variables (see Table 1) modelled against the
continuous dependent variable of BMI. Fois study, only data from sludwelling
women wa required.

Il n the data set, there are two slum var.i
designation according to the 2001 census, a
by the researcher that originally conducted the survey using the 2001 census britbrs
study, the SHSLUMS variable is used because it represents a current characterization of
slums from when the survey was conducted in ZB0&6.Individuals who were
characterized as slum dwellers based on SHSLUMS variable were isolated for the
regression.

Women whandicated theywerecurrentlypregnant were excluded since they
provide a skewed relationship between demographic factors and BMI. Variables that had
relevance in previous studies or were associated with the social determinantthoivbeal
noted for use in the regression.

A cursory sample size computation, with
determined that the data set represents sufficient power for the proposed ambkses.
variables that were initially selected undent univariate analysis using descriptive

statistics that include mean values and frequency graphs. Putative continuous covariates
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were first assessed for normality and skewness by both visual appraisal of their
distributions, and by the identificatiot outliersbased upon interquartile ranges
Categorical variables with more than two levels were recoded into dichotomous dummy
variables or values were grouped to provide a dichotomous outcome for the variable. All
variables were tested for independersioagtions with BMI, using-tests for dichotomous
and chisquare for continuous variables.

Once all variables wemgrocesse@ccordingly and the assumptions for conducting
a multiple linear regression wei@indto be metcollinearity between covariates was
assessely determining if any correlation coefficients between variables were above .300.
If above .300, one of the variables was removed from the regression, totaastine
goodness of fit was not compromised. Tlas particularly important because the wealth
index, a variable hard coded into the dataset, is an imputed construct based on the assets
and living conditions of the individual. From the supplementary information provided by
the researcher, wealth indexinded information on household assets (such as furniture
and vehicles) as well as access to water, sanitation and the type of materials used for their
dwelling. Therefore, there is some overlap between the variables used to calculate the
wealth index andhe variables used in the regression. It was important to eliminate
variables with high correlation to ensure the regression outcomes were relevant.

After correlated variables were removed, the final regression was computed with all
statistical assumpns addressedun in SPSS v20.

This study received ethical approval from the University of Ottawa Research Ethics

Board file number HO213-14.

21



3. Results

Table 1 summarizes the descriptive statistics and indicates the variables included in

theregression. The variables that showed signitiessociation withBM{ p O. 05) wer e :
frequency of watching television, diabetast being in the richest wealth indéix,ing in
New Delhi, Andhra Pradestr Tamil Nadu, and the current age of the respondérg two
variables that were approaching significafiee, pvalue was barely over 0.08)ere Tribe
andwhether theespondent does nananual labour.
Table 1.Variables in multiple linear regression with BMI as the outcome variable
Variable Type of Unadjusted p Adjusted p Standardized
Variable value (obtained value (obtained coefficients- Beta
from t-test or from multiple
Chi-square) linear
regression)
Constant n/a n/a 0.77 n/a
Frequency of Categorical .000 .000 -.098
watching television
Do youhave Categorical .000 .009 -.067
diabetes
Poorest wealth Categorical .002 .013 .080
index
Poorer wealth Categorical .000 .000 147
index
Middle wealth Categorical .000 .000 175
index
Richer wealth Categorical .000 .000 .148
index
Lives in Delhi Categorical .199 .030 -.063
Lives in Andhra Categorical .001 .004 -.091
Pradesh
Lives in Tamil Categorical .000 .000 -.166
Nadu
Current age of Continuous .000 .000 242
respondent
Source of drinking Categorical .000 117 -.048
water
Highesteducation = Categorical .037 .828 -.007
level
Toilet Facility Categorical .000 141 -.045
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Household has Categorical .000 570 .018

electricity

Household has radic Categorical .002 17 .010
Household has Categorical .000 .325 -.032
refrigerator

Household has Categorical .269 319 -.027
bicycle

Household has Categorical .000 .664 .013
motorcycle/scooter

Religion Categorical .035 157 .038
Smokes Categorical .284 .269 .029
Part ner 6s Categorical .000 791 .008
level

Respondent workat Categorical .507 .188 -.036
home or away

Who decides how tc Categorical .793 .756 -.008
spend money

Drinks alcohol Categorical .223 .603 .014
Respondent does n« Categorical .000 .966 -.001
work

Respondent does  Categorical .040 .060 -.054
nonmanual labour

Lives in Uttar Categorical .630 735 -.010
Pradesh

Lives in West Categorical .852 .097 -.052
Bengal

Lives in Madhya Categorical .000 .150 .039
Pradesh

Tribe Categorical .000 .053 .051
Not part of Categorical .657 .220 -.032
caste/tribe

Dond6t kno Categorical .362 .998 .000
of caste or tribe

Number of Continuous .000 .180 -.039
household members

Total children ever Continuous .000 .369 -.033
born

Note.The unadjusted-palue and adjustedyalue in the regression as well as the
coefficient estimates (beta) of variables used in the regression, with BMI as the outcome
variable. Statistically significant variables in the regression are bolded.

Watching television everyday, having diabetes, living in Delhi, living in Andhra

Pradesh, living in Tamil Nadu and increased age are all associated with an increased BMI.

23



Theabsolute increase in BMI diminishes as the wealth index increases from poorest
richer, indicating that not belonging to the richer wealth index has the smallest impact on
BMI. In other words, there may be a gradient in the extent to which wealth is associated
with BMI.
The overall equation was determined to be significant (F69,77 p O. 000) . The
regression model produced afrR206.
The Tribe variable wassot deemed to be significantly associated with changing
BMI, but the pvalue of that association was nonetheless quite low. As this is a variable of
deep policy relevance, it wdherefore usefub conduct a exploratorysubranalysisof
tribal |l evel s6 unadjusted association with
Table 2summarizes the findintpat women belonging to a Tribe are associated
with a lower BMI than women who do not belong to a T(ibp O .. The héan BMI is
lower when belonging to a Tribevhich indicates that they may have a lower nutritional
status.

Table 2. Tribe swanalysis

Tribe N Mean

Body Mass Yes 104 20.43

Index No 7096 22.02

Note.Forthett est pO. 000

State, wealth index, diabetes and manual labour were explored via crosstabs in
SPSS to determine the characteristic of individuals belonging to a Tribe. It was found that
those belonging to a Tribe were more likely to dwell in Maharashtra or Andhra Pradesh

in the poorest or poorer wealth index, aogerform manual labour, regardless of BMI. It
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is likely that one of those factors contributed to the significance illustiratbe
unadjusted sulnalysis

The rise in obesity rates Indiahas also seea subsequent increase in non
communicable diseases, including type 2 diabetes mellitus (Misra & Khurana, 2009). The
aforementioned cultural bias towards South Asian obesitgf€uiotwithstanding, the
measurement of obesity has been internationallyptedeas a BMI of 30 kg/fror higher
(WHO Expert Consultation, 2004). The strong correlation between obesity (measured via
BMI) and diabetes in the examined sample may affect the correlation of BMI with the
other variables. To explore this concept, theesgion was ruagainwithout the diabetes
variableincluded There was no change in which variables were included in the model,
thus the diabetes variable was included in the final regreasmeemed not to be an

effect modifier or confounding influeec

4. Discussion

The results from the regressimdicate that the BMI of slurdwelling womenis
most significantly and positively associated with the following factors: frequency of
watching television, having diabetes, current djgherwealth index and living ilNew
Delhi, Andhra Pradesh or Tamil Nadu. Belonging to a Tnidgle not technically
statistically significant in the adjusted model at the 0.05 significance level, was an
interesting variable in that it shedsignificant unadjsted associatiowith living in
Maharashtra or Andhra Pradesh, doing manual labour, and being in the poorer or poorest
wealth index.

The main limitation in the data set relates to issues created by coding. An example

is the caste variable. The caste sysi®a religiousclassificationsystem mostlyamong
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Hindus(Waughray, 201Q)but represented in some other religions, as well. It renders a
social hierarchy among individuals, often dictating profession, diet, and beimdjtions
Currently, according to thdianconstitution, Scheduled Caste (Dalit) designation is
reserved for Hindus, Sikhs and Buddhi®aughray, 2010However in the data set, of the
7952 women, 68.2% are Hindu, 0.1% Srkh and 3.5% are Buddhist/N&uddhist and

95.3% identified as belonging to a caste. It is unclear as to whether there are individuals of
different religions who believe they are part of this hierarchy, or if the information was not
communicated to thenteurately. As with most secondary data analysis, there is no

control over any coding errors that may have occurred during data collection.

Changing categorical variables into dichotomous variables required that the
appropriate groups were created. For eplantor the highest education variable, there
were four categories: no education, primary, secondary, and higher. The variable was
dichotomized into primary or lowerts secondary or highedue to a need to cluster
somewhat equal numbers of respondentsach new categorgimilarly, for the variable
indicating t he r esogiliogwdsedone idtsonmacuasmantial o n
labour, which required a subjective appraisal on the part of the reseaMtels done for
defensible reasons, it is pdds that these reodings may have influenced the quality of
the final model.

Furthermorethere is literature on unidentified slums that have similar, if not worse,
conditions than identified slums (Subbaraman, et al., 2012). This regression focuses only
on identified slum dwellings. Therefore, there may be individuals facing worse health
out omes in slum dwellings that | ack for mal

BMI, whose realities are not captured within these statistics. The variables affecting their
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BMI would differ from the variables affecting the BMI of individuals livimgofficially
recognized slumst should therefore remain clear that these results reflect the experiences
of formal, identified slundwellers only. It would be problematic to draw comparisons to
nonslum dwellers, given that many of those may in faceegmce similar slurtike

conditions without the mantle of a formal slum designation.

Key Observations

One clear message arising from these data is that slum dwellers in India are not a
homogenous population. Factors such as basic housing and sanitation contribute to the
wealth index calculation and are important to examine in slum dwellers because arneed f
improvement is still prevalentiowever, vhile slum dwellers have largely been
characterized as profoundly impoverished, in these data it was revealed there are slum
dwellers belonging to the middle and richer wealth indexes, indicating that certain slu
dwellers experience significantly greater economic standing than others. This is a critical
consideration in the development of interventions or for providing resources because slum
dweller needs will vary; some segments of the population may alread\stggificant
assets available to them while many others require some form of financial assistance. It
will be important for future research to analyze the economic characteristics of the slum
population under study before an appropriate interventionnsuiated.

The number of slum dwellers belonging to a Tribe srasll(n=110), compared to
the total number of indiduals in the data set (n=795However, their membership in the
poorerwealth indexes suggests that there may be other slum dwellersleviidy as
belonging to a Tribe but reside in unidentified slums.

Unidentified slums are known to have similar, if not worse, living conditions than

identified slums; comparatively inferior conditions are related to the fact that unidentified
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slums are niceligible for publicly funded amenities due to their lack of classification. This
reality serves to keep slum dwellers from unidentified slums, including those who may
belong to a Tribe, in a lower wealth index compared to slum dwellers from identifred sl
(Milbert, 2006)

While Tribe membership accounts for only a small fraction of the individuals in this
data set (consisting of oO6identified sl umsé
constitute a largely socioeconomicatdligadvantaged group that requires intervention. The
literature is lacking with respect to Tribe populations in urban centres, and more
specifically in slums. This is a concept that is emerging in the research, particularly in light
of evidence demonstrag the poverty experienced by individuals living in Triliéasi,

2011)

The Caste variable was not statistically significant to this regression model, which
is why it was not included in the regression. However, Tribe was a@prg significance
which emphasizes their importance with relation to BMI outcomes. Therefore, they are a
subgroup that requires further analysis; this finding may be influenced by the fact that
individuals belonging to a Tribe have similar disadvantagésw-caste Dalit, as discussed
earlier.

It is important to note that all of the previous research that found a significant
association between state or residence and health status mentioned the concept of the
double burden of undeutrition as well a®vernutrition in India. This phenomenon will
undoubtedly create a significant health care burden for the country. Slum dwellings, which
were historically associated with unetartrition, are now experiencing growing rates of

obesity due to increased urtization and the lifestyle associated withGaur, Keshri, &
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Joe, 2013)Thus, slum dwellings, like Indian urban centres in general, are experiencing an
emergence of this dual burden of owvertrition and undenutrition. Anaher study using
NFHS 3 data examined various socioeconomic factors of-slwelling and norslum
dwelling women in the eight Indian megacities. The double burden was found to be
prevalent in the megacities as evidenced by a large portion of both underarelg
overweight women (Gaur, Keshri, & Joe, 2013). Interestingly, the researchers noted that a
significant number of slurdwelling women were found to be overweight in a similar
fashion to norslum dwelling women, whereby those in the higher wealth ieslevere
likely to be overweight, and those in the lower wealth indexes were likely to be
underweight (Gaur, Keshri, & Joe, 2018)thoughthis study did not explore BMiut-offs
the factors associated with BMI may be relevant to future interventions targeting healthier
BMI outcomes.

This regression did not find a significant association between education level and
BMI outcomes. Unadjusted, education is associatedBWth(p=.037); however, adjusted
(i.e.,in the regressiomgssociations not (p=.828). This suggests that other factors may
have been mediating the relationship between education and BMI; it can be assumed that
wealth index may have been one of the factdiication has been associated with
increased wealth due to the associated career opportunities and economic advancement.
This leads us to believe that having assets and adequate housing (as measured by the
wealth index) is more influential than educatibstatus, recognizing, however, that
sometimes the acquisition of those assets is due to having attained higher education and the
economic improvement associated with this. Other studies note the significant association

between education level and healtiicomes, therefore it will be important to assess
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whether this is a statistical anomaly or, if, in fact, assets and housing (measured via wealth
index) are more important in determining health outcomes.
In conclusion, it will be important to conduct foetr research with Tribal
populations that may be underserviedrthermorethe role of education and oweutrition
need to be explored in slum dwellings with consideration for the heterogeneous nature of

slums.
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General Discussion

Additional Limitations

We are unclear on the nature of the interviews; whether leading questions were
asked, how controlled the environments were and whether identities were confirmed.
There are several articles arguing against the relevance of BMIredietpr of
health; however, for a large sample size, it is the most efficient measure (Barao & Forones,
2012). There are also articles on the varied BMiaftd for South Asians and the observed
risk at 2225 kg/nf (WHO Expert Consultation, 2004). In shétudy, BMI cutoffs were not
used since the rationale for defining suchaff$ was insubstantial. This may be a
limitation by not indicating the variables associated with the specific health status of
underweight or overweight. The regression, theegfonly helped to identify which factors
played a significant role in altering the continuous BMI variable. There is statistically

significant variance in BMI outcomes, however the clinical distinction may not be present.

Comparison to literature findings

Several studies were conducted using the NFHS data set to determine factors that
had the most impact on the health of individuals. A study that analyzed women in the data
set, without regard for slum status, found that age, place of residence, educaditim, w
index, religion, caste and occupation were strong determinants of women being either
underweight or overweight (Sengupta & Syamala, 2012). Another study that looked at both
males and females in India, using the NFH&ata set, found age, standardivohg index,
literacy composition, religion, household type, and region of residence to be important
determinants of adult mortality (Saikia & Ram, 2010). An alternate study, analyzing

women from the NFH& data, found that the state that a woman rdsidéad a strong
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impact on the nutritional status measures of being underweight or overweight (Ackerson,
Kawachi, Barbeau, & Subramanian, 2008). Several studies indicate the association between
nutritional status and place of residence; it is therefaygrising that a study analyzing
only women from Andhra Pradesh, using NFRI8ata set, found that socioeconomic
status had a greater impact on BMI than did location of residence. This finding was similar
to our regression, where wealth indexes, as retatedcioeconomic status, were
significant. Concordant with other studi&aikia & Ram, 2010jSengupta & Syamala,
2012) in our sample, the state of residence and age of the respondent had a dignifican
association with BMI (See Table 1).

Of the three states that were significant iis tiegressionTamil Nadu is
experiencing a increasingpercentage of overweight women, while Delhi and Andhra
Pradesh face the double health burden of an increasing percentage of both overweight and
underweight women (Ackerson, Kawachi, Barbeau, & Subramanian, 2008). It is surprising
that a more recent studydicated that Delhi would be facing the burden of obesity and that
Tamil Nadu is soon to follow, with no mention of Andhra Pradesh (Sengupta & Syamala,
2012).

There was a 2.0% elevated mortality risk associated with increased BMI as of 2005;
however, thanumber was predicted to rise to 30% in 2015 (WHO, 2005). A study
analyzing determinants of adult mortality indicated that lifestyle factors, such as smoking
and alcohol consumption, had the greatest impact (Saikia & Ram, 2010). However, with
the women irthis study, the mjority did not smoke (94.2%) amtid notconsume alcohol
(98.7%). The second most influential factors were socioeconomic and demographic factors,

which are measured by wealth and educational status (Saikia & Ram, 2010). It is surprising
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that educational status is relevant in their findings; in our regression, highest education

level is not significant.

Policy Interventions

While the regression did not show education level to be significantly associated
with BMI outcomes, there areumerous benefits to improving the education level of slum
dwelling women, including combating uneeutrition (Swaminathan & Mukherji, 2012)
Previous research notes overtrition as an eventual consequence of improved eduacatio
levels due to changes in lifestyle with economic improvement (Swaminathan & Mukherji,
2012); however, this remains a useful intervention nonetheless.

Targeting factors associated with increasing wealth index may also improve the
health status of womehlowever, from these data, many shawelling women already
belong to the middle or richer wealth index (15.1% and 40.2% respectively). This may
suggest that weakfocused interventions may not benefit them as dramatically as might be
assumed. However,appears more plausible that a more functional definition of wealth
may be in order for urban populations, perhaps one focused on access to critical amenities
and services, rather than the current index, which is focused upon assets and possessions.

Although BMI and malnutrition are large areas of concern, it is also worth
mentioning the prevalence of micronutrient deficie(®yy, et al., 2009)This can lead to
health concerns for women and, if they are pregnant, their chiddrerll. The need for
vitamin A and iodine supplementation in developing countries is well documented; the
need is even more so in remote areas (Boy, et al., 2009). Iron and zinc are also important to
improve health outcomes and to prevent future compdicai(Boy, et al., 2009). Anemia is

a large health concern among women in India; it does not discriminate between class
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boundaries, and is present in both weldlrrished and underourished women (Bharati,

Som, Chakrabarty, Bharati, & Pal, 2008). SimitaBiMI, education and the standard of

living index are the main variables that contribute to the severity of anemia (Bharati, Som,
Chakrabarty, Bharati, & Pal, 2008). According to the supplementary information provided
with the data set, the standard ofrity index is measured using variables associated with
house, facilities in the house, and items in the household. Micronutrient deficiencies and
their associated factors are important development targets for women of childbearing age
(Menon, et al., 2011}future research, using micronutrient status as a proxy for health
outcomes, would be beneficial in determining the factors to target to improve this health
outcome.

Obesity rates continue to rise and are noted as a growing health concern due to the
resuting NCDs that may develgMaher, Ford, & Unwin, 2012)mmediate public health
interventiors arenecessary to educate individuals on making healthy dietary choices, as
well as to invest in community programs that increase physical activity. Such public health
initiatives may be beneficial in effecting the desired BMI. Public health efforts to educate
both underweight and overweight women on healthy food choices are necessary since
resources on dietary recommendations are currently lacking (Swaminathan & Mukherji,
2012). Such education may be particularly effective with women who are in the middle or
richer wealth indexes who can access higher quality nutrition. For those in lower wealth
indexes, however, a dual approach of increasing nutritional awareness as well as improving
access to higher quality nutrition, via food assistance programs, woulddssagy. In

addition, as with any educational intervention, the current education level of the population
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would need to be taken into account. Educational programs would need to be appropriately
geared to the various education levels present in this gapula

One of the biggest health issues globally is the rise incoammunicable diseases.

This is a discussion that all countries need to participate in because it is no longer mainly
an issue in developed countries where there is a prevalence of setifasigigs (Maher,

Ford and Unwin, 2012). Of the worldwide NCD burden, low and middieme countries

have the burden of accounting for 80% of the deaths (Maher, Ford and Unwin 2012).This
emphasizes the need for interventions; preventative measure®rwylate because as

the population ages, there is a higher chance for the development of gKN€ldan,

2008) It is important to assess the full extent of the issue and strike a balance between
using resources for NCD prewen, NCD intervention or infectious disease interventions;
each slum dwelling will have different health care needs. Along with addressing the current
prevalence of NCDs, it is also important to target the UN MDG of improving maternal
health because theieliterature on the maternal environment having a-temg impact

on the child by influencing NCD prevalence in adulthood (Mi, et al., 2000). This indicates
that the issue will span generations. Middle and high income urban residents in India need
to shft their perceptions to understand that they are not immune to the same global health
care burden that affects slum dwellers and urban populations worldwide.

The World Health Organization (WHO) def
physical mental andocial weltb e i @(Wpréd Health Organization, 1947, p.. Erom this
definition, it is deduced that slum dwellers are in a state-beglth (Sheuye008). In
situations wherein slum dwellers constitute a substantial proportion of the population, it is

incumbent upon government to develop more effective policies for addressing this health
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shortfall. Slum populations are at a disadvantage comparbd test of the population,
they do not have access to many of the services that are taken for granted by the middle and
upper classes. These are basic human needs that should not create disadvantages for anyone
as emphasized in the UN Millennium Developm@&moals. Many previous housing projects
involved eradicating slums and building new housing. However, this housing is not
affordable to slum dwellers and simply creates more housing for the middle class (Milbert,
2006). This does not eradicate slums; iamsethat slum dwellers have to find a new slum
to overcrowd or look for any other vacant private land in order-establish themselves.
There are stresses involved with constantly having to relocate, further accentuating the
decreased quality of life.

Peri-urban dwellings or inhabiting public land should not be limiting factors in
deciding policywise if individuals are slum dwellers. It is important to look at the overall
circumstances of the slum dwellers. They choose to reside in certain areas theadee
not know of any other vacant land that fits their needs. One of the characteristics of slums
is that they are overcrowded so it is understandable that individuals would occupy any free
land that they find. They should not be neglected becaubeiofst 6 f or ced6 deci si
needs to be a more conscious effort made to provide them with a more socially and
personally accepted alternative as opposed to the threats they receive from law enforcement
officers. Families should not have to live in consfear of being evicted; it deteriorates
their quality of life. Settlement on private land or in undesignated slums also means there
are likely fewer services, such as access to clean water or sanitation p(dtitlmes,
2006) This means more time and energy are spent ensuring that they have the resources to

stay alive as well as ensuring they have somewhere safe to stay at the end of the day, which
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leads to less time available for work, contributing to a lower overall incorfeaver job
opportunities. This further highlights the need for a more inclusive slum definition, and
subsequent differentiation amongst the diverse needs of slum dwellers.

The increased access to affordable technology, such as mobile phones, has the
potential to support better health outcomes at the individual level. It would be beneficial to
incorporate technology into interventions, because it may be a more systematic and
financially feasible method of gaining access to individuals. There are miifapps
available for smartphones; new ones are easily created to meet the specific needs of
individuals. Apps are convenient and can even help generate interest from users
(participants) because they are interactive.

The results of this research indiedhat slums are heterogeneous, therefore a single
definition likely will not encompass the whole slum dwelling population. There may need
to be some sort of continuum created as suggested by Jankowska et al. (2011) to ensure
that the definition can acconodate the diverse characteristics present in slum dwellings.
A better system for defining slums and ardepth needs assessment survey would
increase dialogue between slum dwellers and government officials -@ovennmental
organizations. A current ssssment will also ensure that resources are being used
efficiently; there have been ongoing efforts to improve slum dwellings, therefore this may

help to identify any infrastructure gaps that continue to exist.

Future Research

An important insight from previously mentioned studies is that education level of
slum-dwelling women plays a very large role in improving health outcomes. Further

research is indicated with respect to identifying efficient ways to address these education
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needs in both girls and women. Higher education is associated with increased wealth and
improved health outcomes, with the exception of oudrition. The focus on educating

girls and young women will lead to a decreased health burden by improvinggakir h
outcomes as well as pregnancy outcomes. It is surprising that, in our regression, education,
which was measured via highest education level, was not significantly associated with

BMI. The insignificance of the association between education leveBiidnay be a

statistical anomaly; therefore, it will be important to conduct further studies on their

specific association to determine if there is, in fact, a significant association.

Future studies should analyze the supplementary Caste and Tribetdhtd s
provides the name of the Caste or Tribe that the individual identified as belongirth¢o
NFHS3. There were discrepancies between currently employed Caste and Tribe
definitions and the number of people who identified as belonging to a Castb@in our
data set. Future idepth analysis of Caste and Tribe data would clarify the classification of
individuals belonging to a Caste or Tribe.

Future research should also analyze the health risk factors that specifically cause
worse outcomes fandividuals belonging to a Tribe in order to address their health needs.
In Table 2, it appears that unemutrition is the main concern for individuals belonging to a
Tribe; it will be interesting to examine whether the mean BMI has increased sincar simil
to the urban trend. The impact that urban dwelling has on individuals belonging to a Tribe
should also be explored. The traditional Tribal lifestyle is likely greatly altered by urban
environments, and member sd s ociatveheatm omi ¢ st

impacts.
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Further research needs to be conducted to determine the characteristics of
individuals living in unidentified slums. These individuals were not included in this
regression; however, their living conditions may be similar or worsettiese found in
identified slums as noted earlidankowska et al.(2011) made an important contribution to
this issue by suggesting the creation of a continuum using thdMat definition and
scoring areas based on the number of missing factorsofdak&, Weeks, & Engstrom,

2011). This would eliminate the issue of providing resources for known slums only and
treating all areas of poverty the same; resources would then be allocated more efficiently,
and individuals demonstrating genuine need woulce lggeater access to resouré@sce

the characteristicsf unidentified slumsre determined, a comparison should be conducted
with our regression findings to determine if the same factors are alteringhBittier
individuals living in poverty Appropriae interventions can then be designed to address the
specific needs of those residing in unidentified slums. This work could also inform future
efforts of researchers and policy makers to expand the policy definition of slum/slum
dwelling to include all sutareas that are in dire need of resources.

Ideally, research and interventions with respect to identified and unidentified Indian
slums need to strategically and collaboratively move the country towards-nédien
eradication of poverty and poor healilt@mes among slum dwellers. Gains that are
achieved in individual regions or states towards better health outcomes in slums should
inform a collective body of health promotion best practices specific to slums. Sharing of
best practices among regions atatess would facilitate further gains in other parts of the
country. Additionally, there is a need for reassessment of current official slum definitions

to put an end to the social O6invisibilityo
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improvingslum resources. Of course, all of this is only possible with sufficient and
sustained political will at all levels of government in India and a radical cultural shift in
attitudes towards poor women and men and their right to a dignified existence for
themselves and their families.

As related to the UN MDGs, this research as well as the current literature, outline
the double burden of oveaind undeinutrition in India. There is still a need to eradicate
extreme poverty and hunger in some areas of Indfféctively combat the issue of
undernutrition. However, in the identified slums, there were fewer people in the poorest
wealth index (.8%), indicating that extreme poverty is not a large issue in identified slums
as previously thought. Unidentified slsrmay have worse conditions, thus these need to
be explored in order to provide necessary resources. In terms of improving maternal health,
it is clear via the DOHaD theory that it is important that all women are well nourished
during pregnancy to help an® that offspring do not experience future health
complications. The findings from this study can provide insight into the variables

associated with BMI outcomes so appropriate interventions can be devised.

Conclusion

Slums will not disappear bgdministrativelyeradicatinghem; current trends
indicatethatthere will be an increase in slum dwellers over time. Therefore, it is important
to shift the mindset of ignoring slum dwellers on the basis that the majority do not have
voting power (Milber2006) or that they are somehow less deserving than to the rest of the
population. The improvement of slums will have a lbegn impact on all urban dwellers,
especially with regards to easing the burden on the health care system. The rise of non

communcable diseases highlights leteym illnesses that are now also affecting the very
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large slum populations. Poliapakers and the population at large need to recognize that
Sslum dwell ersod6 issues now align wiatelast he gl
the middle and upper classes.

Poverty in India continues to be an issue that is highlighted to meet theIMDG
target to eradicate extreme hunger and poverty. We must be on guard when describing
poverty using slum dweller as a descriptor becauseadisearch indicates that they are not
synonymous. In addition the nutritional status of women is most important to improving
maternal health outcomes. The global increase in urbanization is creating a double burden
for health interventions in India; thedreasing obesity rates amongst women are as critical
to address as the existingundeeu t r i ti on faced by this popul a
index increases so does her BMI, which means an increase in her chance of being
overweight. Women in slum dwellys are not exempt from the lifestyle changes that are
characteristic of urban dwellings, namely less physical activity and increased access to high
calorie processed foods.

The heterogeneity of slums is additionally highlighted by the income gap within th
slum-dwelling population; a significant proportion of sleawelling women surprisingly
belong to the middle or higher wealth index
population requires a tailoring of solutions to the specific needs of a given skelfimgw
For instance, slumwelling women in the higher wealth indexes would benefit from
obesity prevention programs, whereas those in the lower wealth indexes are likely to
require resources to address knowledge and financial gaps with respect togquegsr

nutrition. Delhi, Andhra Pradesh, and Tamil Nadu are the states that demonstrate the
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greatest need for interventions combatting obesity in women according to the regression
outcomes.

With the global rise of urbanization, slum dwellings will undtedly continue to
expand in number. Research and policy interventions need to include underserved, under
resourced groups, hamely unidentified slums and Tribes. Regardless of wealth index or
whether they reside in official or unofficial slums, all slumetlers will benefit from
nutritional food available at reasonable prices; this will directly influence BMI outcomes
and may also improve micronutrient status. Slum dwellers make up a significant part of the
urban population; therefore, their health nesgscifically maternal health, have to be

addressed lest India faces a larger health care burden in the current and future generations.
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Summary

This study aimed to explore thealth experiences slum dwelling on Indian
women.The secondary data analysis provided insight into the lifestyle factors that had the
greatest impact on theealth statusf women, measured via BMI. From these findings, it is
evident that future interventions that are targeted at slum dwellers shouioviast
resources in researching the speceeds of the slurdue tothe heterogeneous nature of
slums One cannot simply describe sltawellers and their health needs with an easy, all
encompassing but convenient definition.

From a global health persgtive, slum dwellings have become a critical concern
due torapidurbanization. Urbanization has led to an increase in urban poverty compared to
rural poverty due to the large influx of migrants to urban cef@hen & Ravallion2007)

India has proposed to be slfree by 2020, according to the National Urban Poverty
Reduction Strategy created in 2009. However, while many slum dwellers have been evicted
to rehabilitate land, few have received adequate ho@amadpindoo, 2011) Furthermore,

there are a significant number of individuals living belowrtatonally appointed gverty

line who are not slum dwelle¢drabindoo, 2011)Thus, poverty in India caimues to be a

large issue despite a national economic development boom due to private capital
(Arabindoo, 2011)It is crucial that sufficient resources are allocated to improving the

living conditions of slum dwellers, and, farn, affords them the opportunity to contribute
positively to the economy.

Il ndia has the worl dbés (Subwamma, etab P02 st wur b
yet the official classification of slum dwellings is far from adeguateseen through the

various slum definitionsT'here are several compelling reasons for characterizing slums
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more effectively. The current process of slum identification is highly problematic due to
the various definitions in use. Resource allocatiatetermined via official slum status,
thereby depriving unidentified slums of mucbeded resources. Confounding factors make
each slum unique, which overly narrow definitions may fail to acknowledge. Additionally,
a shift in focus from infectious to nanfectious diseases within slum populations is
necessary in order to promote optimal health outcomes.

In addition specific subgroups may require more attentspecifically Scheduled
Tribes(tribes identified in the Constitutiomndresidents of sealledunidentifiedor
informal slums. Scheduled Tribes residing in urban slum dwellings constitute a relatively
new phenomenon, and, therefore, they may be more sensitive to changes in BMI, which
can be used as a proxy of health statugs iBhof particular concern due to the global
obesity epidemic and our findings that may imply that urban Tribe dwellers may be more
susceptible to large increases in BMI.

Globally, noncommunicable diseases are becoming the major health concern, for
which there is clearly no simple fix. Interventions will be relevant for both slum and non
slum dwellers, and it is important that researchers understand thadhsieifers arealso at
increased risk and can benefit from similar interventions.

It is also important to engage sluwellers during the process of devising
interventions. This will provide two significant advantages. Firstly, it will provide a deeper
understanding ahe needs of the slum. Secondly, it will enhance the degree to which
interventions are utilised by slum dwellers as interventions show greater success where
those targeted have had the opportunity to meaningfully participate in the process of

devising soltions that affect them.
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Obesity will continue tdbe a prominent issue, especially with the proposed lower
obesity cutoff for South Asians due to increased body(YatHO Expert Consultation,
2004) There is also the occupatiotedalth risk created from increased greenhouse gases
in urban centre€Sahay & Ghosh, 2013Wrban living provides easier access to amenities
for those with wealth; however, there is a clear exposure to health risks for all urban

dwellers regardless of income level.
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Executive Summary

There is a need for a better slum definition because there are various
competingdefinitions in use

There may be a significant numberdividuals living in slum conditions
that are not officially recognized by the governmantrue slums

Slums aréheterogeneou$reviously thought to be in complete poverty,
there aramany individuals in identified slundassified adbelonging tahe
middlewealth indexor higher

The dual burden of undenutrition and ovenutritionin slums, similar to
that experience ideveloped countrigs observed in slums, presenting
challenge to future simplistic, monolithic or undifferentiated health
interventions

Tribal populations in slumshay have health experiences distinct from-non

tribal peoples. Further research into the needs of thigsulp is needed.
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Table |I. Proposed variables for regression

Variable Description

V012 Current age

V024 State

V025 Type of place of residence

V026 De facto place of residence

V101 State

V102 Type of residence

V106 Highest education level

V113 Source of drinking water

V115 Time to get to water source (min)

V116 Type of toilet facility

V119 Household has electricity

V120 Household has radio

V121 Household has television

V122 Household has refrigerator

V123 Household has bicycle

V124 Household has motorcycle/scooter

V125 Household has car

V130 Religion

V136 Number of household members

V150 Relationship to household head

V155 Literacy

V157 Frequency of reading newspaper

V158 Frequency of listening to radio

V159 Frequency of watchingV

V190 Wealth index

V201 Total children ever born

V208 Birth in last5 years

V212 Age of respondent af'birth

V463 Smoking

H1$1-6 Has health card

V501 Current marital status by individual

V605 Desire for more children

V614 Ideal number of children

V621 Husbandés desire for c

V632 Decision maker for usingontraceptive

V634 Husband knows that respondent is using
contraceptive

V701 Partnerds education | e

V717 Respondent 6s occupatio

V721 Wor ks at home or away

V739 Who decides how tepend money

V743a Final say on own health care

S44 Householheadds rel i gion

S45 Caste/Tribe of household head

S117 Caste or Tribe

S301 Marital status

S569 Drinks alcohol

S570 Frequency of consumption of alcohol

S575 Have diabetes

S824A Allowed to go to health facility
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Table Il. Initial variables chosen for reqgressionincluding

alterations made and reason for inclusion

Variable | Statistics | Range Comments New Why the
conducted Variable variable was
for slum chosen/citatio
dwelling (N=no new | nofuse
women variable )

V012- Spearman | 1549 Frequency N (Bharati, Som,

Current correlation decreases with Chakrabarty,

Age time Bharati, & Pal,

2008)
V024 Anova Delhi, Uttar Highest N (Bharati, Pal,
State Pradesh, West frequency from Bhattacharya,
Bengal, Madhya | Uttar Pradesh & Bharati,
Pradesh, [ UP] (10 2007)
Maharashtra, more than rest)
Andhra Pradesh,
Tamil Nadu (only
7 states in slum
only data)

V025 All urban | urban/rural Split pretty N (Ompad,

Type of (only urban in evenly (about Galea, Caiaffa

place of slumonly data) 55000 vs 65000) & Vlahov,

residence 2007)

V026-De | All Capital large city, | Large frequency | N (Ompad,

facto place| capital, Small city, Town, | from countryside Galea, Caiaffa

of large city | Countryside & Vlahov,

residence (only capital 2007)

largest city in
slumonly data )

V106 Anova No education, Large frequency | 0106 (Ompad,

Highest Primary, of secondary Galea, Caiaffa

Education Secondary, followed by no | O=Primary or | & Vlahov,

level Higher, missing | education less 2007)

(9) 1= Secondary
or higher

* from

NFHS3SUP Missing =

document: system

Primary =11t0 5 missing

years of educatior

Secondary =6 to

12 years of

education

Higher = more

than 12 years of

education

V113 t-test Piped water, pipe( Largest SODW (Dharmalinga
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Source of into dwelling, frequency is 1=pipedto | m,
drinking piped to yard/plot,| Tube well or premise Navaneetham,
water public borehole, then | 2=noton &
tap/standpipe, piped water premise Krishnakumar,
Tube well water, 2010)
Tube well or 1= Piped
borehole, dug wel water, piped
(open/umprotected into dwelling,
), protected well, piped to
unprotected well, yard/plot
surface water, 2=
protected spring, everything
unprotected else
spring,
river/lake/dam/po
nd/stream/canal/ir]
rigation channel,
rainwater, tanker
truck, cart with
small tank, bottled
water, other , not
de jure resident
V115time | Spearman| 1-360 min + on Largest N115 Relates to
to get to correlation| premise, not de | frequency on not de jure source of
water jure resident, premise or else | resident, drinking water
source dondét knjlessthan30 donét but expands
(min) missing (999) minutes missing = sys| on
missing accessibility.
On premise
996=1 min
All else the
same
V116 Anova Flush to piped Largest 0116 (Ackerson,
type of sewer system, frequency of no | 0=no toilet Kawachi,
toilet Flush to septic facility or flushes| facility Barbeau, &
facility tank, Flush to pit | to septic tank 1=toilet Subramanian,
latrine, Flush to facility 2008)
somewhere else,
Flush-don'tknow 0= No

where,

Ventilated
Improved Pit
latrine (VIP), Pit
latrine with slab,
Pit latrine without
slab/open pit, No
facility/bush/field,
Composting toilet,

Dry toilet, other,

facility/bush/
field,
Composting
toilet, Dry
toilet, Not de
jure resident

1= Flush to
piped sewer

system, Flush
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Not de jure
resident

to septic
tank, Flush to
pit latrine,
Flush to
somewhere
else, Flush
don't know
where,
Ventilated
Improved Pit
latrine (VIP),
Pit latrine
with slab, Pit
latrine
without
slab/open pit,
other

V119 t-test No, Yes, Not a d¢ Most people yes | N119 (Ackerson,
Household jure resident, 1=Yes Kawachi,
has: missing(9 2=No Barbeau, &
electricity Not a de jure | Subramanian,
resident, 2008)
missing
=system
missing
V120 t-test No, Yes, Not a d§ Most people NO | N120 (Ackerson,
Household jure resident, 1=Yes Kawachi,
has: radio missing(9) 2=No Barbeau, &
Not a de jure | Subramanian,
resident, 2008)
missing
=system
missing
V121- t-test No, Yes, Not a d¢ Somewhat split | N121 (Ackerson,
Household jure resident but more yes 1=Yes Kawachi,
has: 2=No Barbeau, &
television Not a de jure | Subramanian,
resident, 2008)
missing
=system
missing
V122- t-test No, Yes, Not a d¢ Most people No | N122 (Ackerson,
Household jure resident, 1=Yes Kawachi,
has: missing(9) 2=No Barbeau, &
refrigerato Not a de jure | Subramanian,
r resident, 2008)
missing
=system
missing
V123 t-test No, Yes, Not a dg Split evenly N123 (Ackerson,
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Household jure resident, between yes and| 1=Yes Kawachi,
has: missing(9) no 2=No Barbeau, &
bicycle Not a de jure | Subramanian,
resident, 2008)
missing
=system
missing
V124- t-test No, Yes, Not a dg Most people NO | N124 (Ackerson,
Household jure resident, 1=Yes Kawachi,
has: missing(9) 2=No Barbeau, &
motorcycl Not a de jure | Subramanian,
e/scooter resident 2008)
missing=syst
em missing
V125 t-test No, Yes, Not a dg A lot more NO N125 (Ackerson,
Household jure resident, 1=Yes Kawachi,
has: car missing(9) 2=No Barbeau, &
Not a de jure | Subramanian,
resident, 2008)
missing
=system
missing
V130 Anova Hindu, Muslim, Mainly Hindu 0130 OMPAD
Religion Christian, Sikh 1=Hindu article
Buddhist/Nee 2=other
Buddhist, Jain,
Jewish, Missing
Parsi/Zoroastrian, =system
No religion, missing
Donyi polo, other,
missing(99)
V136- Spearman | 1-35 Trend is 38 N (Menon, et al.,
number of | correlation members, very 2011)
household few people have
members more than 15
members
V155 t-test Cannot read at all| Mainly can either| N155 (Ompad,
Literacy Able to read only | read whole 1= Able to Galea, Caiaffa
parts of sentence,/ s e nt e n ¢ € read some & Vlahov,
Able to read read at all 2= Cannot 2007)
whole sentence, read
No card with
required language 1= Able to
Blind/visually read only
impaired, parts of
missing(9) sentence,
Able to read
whole
sentence
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2= Cannot
read at all

No card with
required
language,
Blind/visuall
y impaired,
missing(9) =
system
missing

V157-
frequency
of reading
newspaper
or
magazine

anova

Not at all, Less
than once a week
At least once a
week, Almost
every day,
missing(9)

Mainly not at all,
other 3 options
evenly split

0157

0= Not at all
1=Reads any
amount

O=not at all
1= Less than
once a week,
At least once
a week,
Almost every
day

Missing
=system
missing

(Griffiths &
Bentley, 2001)

V158
frequency
of

listening to
radio

anova

Not at all, Less
than once a week
At least once a
week, Almost
every day,
missing9)

Mainly not at all,
other 3 options
split

0158

O0=Not at all

1=Listens to
any amount

O=not at all
1= Less than
once a week,
At least once
a week,
Almost every
day

Missing
=system
missing

(Griffiths &
Bentley, 2001)

V159
frequency
of
watching
TV

anova

Not at all, Less
than once a week
At least once a
week, Almost
every day,
missing(9)

Mainly almost
every day

*t-test of
0159 and
A159, A159
chosen
because
better

(Griffiths &
Bentley, 2001)
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distribution

0159
O=not at all
1=watches
any amount
A159
0= less than
every day
1=almost
every day
0 = Not at all,
Less than
once a week,
At least once
a week
1= Almost
every day
Missing
=system
missing
V190 anova Poorest, Poorer, | Evenly increases| N (Ompad,
Wealth Middle, Richer, from poorest to Galea, Caiaffa
index Richest richest with most & Vlahov,
people in the 2007)
richest category
V201- Spearman | 0-16 Mainly O or less | N (Ackerson,
Total correlation than 6 Kawachi,
children Barbeau, &
ever born Subramanian,
2008)
V208-birth | Spearman| 0-5 Mainly no births | N (Ackerson,
in last five | correlation Kawachi,
years Barbeau, &
Subramanian,
2008)
V212-Age | Spearman | 7-45 Highest N (Ackerson,
of correlation frequency at 19, Kawachi,
respondent but curve from Barbeau, &
at 1st birth 14-26 Subramanian,
2008)
V463Z- t-test No, Yessmokes N463 (Ackerson,
Smokes nothing, Smokes Kawachi,
nothing missing(9) 1=Yes Barbeau, &
2=No Subramanian,
2008)
Missing
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=system

missing
V501- anova Never married Generally never | O501 (Ackerson,
current [includes: married| married, or 0= no partner| Kawachi,
marital gauna not second frequent | 1=partner Barbeau, &
status by performed], is never married Subramaran,
individual Married, Living 0= never 2008)
together, married,
Widowed widowed,
Divorced, Not divorced, not
living together living
together
1= married,
living
together
V701- Anova No education, Mainly N701 (Griffiths &
partner's Primary, secondary (split | 0= No Bentley, 2001)
education Secondary, between other 3 | education
level Higher, Don't (not don 1=Primary
know, missing (9)| or missing)) 2=Secondary
[ Dondot k| 3=Higher
there are two
0 mi s s i n g Missing
variables =system
(9+system), missing
[maybeone is
recorded as 9
when info is
unavailable and
the other the
program knows
there is no input]
V717- Anova Not working, Mainly not o717 (Ompad,
respondent Professional/techr working, then 0= not Galea, Caiaffa
S ical/managerial, | agricultural or working & Vlahov,
occupation Clerical, Sales, manual 1=non 2007)
Agricultural, manual work
Services, Skilled 2= manual
and unskilled labor
manual, Don't
know, missing(99 O=not
working

1=Profession
al/technical/
managerial,
Clerical,
Sales

2=
Agriculturak
self
employed,
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Agricultural,
Household
and domestic
Services,
Skilled and
unskilled
manual, [for
NFHS3
skilled and
unskilled
manual
combined]
Unskilled

Missing
=system
missing

V721-
works at
home or
away

t-test

At home,Away,
missing9)

Mainly away

N721
1= At home
2= Away

Missing
=system
missing

(Ompad,
Galea, Caiaffa
& Vlahov,
2007)

V739who
decides
how to
spend
money

anova

Respondent along
Respondent and
husband/partner,
Respondent and
other person,
Husband/partner
alone, Someone
else, missing(9)

Mainly

respondent and
husband, second
frequency is just

respondent
(surprising not
mainly men)

0739
1=Responder
t alone

2= Someone
else

1=
Respondent
alone
2=Responder
t and
husband/part
ner,
Respondent
and other
person,
Husband/part
ner alone,
Someone elst

Missing
=system
missing

(Pryer JA,
2003)

S117
Caste or
tribe

anova

Caste, Tribe, No
caste/tribe, Don't

know, missing(9)

Mainly caste

N

(Ompad,
Galea, Caiaffa
& Vlahov,
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* the name of the
caste or tribe is in
another

2007)

file*READ
NFHS3SUP
S569 t-test No, Yes, Most respondent{ N569 (Ackerson,
Drinks Missing(9) said No 1=Yes Kawachi,
alcohol 2=No Barbeau, &
Subramanian,

Missing 2008)

=system

missing
S575A t-test No, Yes, |Mostrespondenty S575 (Gaur, Keshri,
Do you know-8, said No 1=Yes & Joe, 2013)
have: Missing(9) 2=No
diabetes

Donodt

missing =

system

missing
V445 Spearman | 12.04 Generally people| BMI Outcome
Body correlation| 59.81+flagged(99| are falling 9998& variable,
Mass 98) and between 1&24, | 9999= sys proxy of
Index missing(9999) so underweight | missing health status

or lower end of
the normal range| Divided all

values by 10(€

to get the

correct

decimal place
for BMI

For the
variable,
changed
decimal
value from 2
to O,
therefore no
decimals.
Rounded in

Spss.
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Tablelll . Correlation coefficients >.100 of initial variables

chosen for reqgression

Variable Variable Value

Household has bicycle Wealth index 113

Household has radio Wealth index .180

Respondent works at home| Wealth index 134

or away

Partner's education level Wealth index .106

Source of Drinking water Wealth index 273

Household has Wealth index .186

motorcycle/scooter

toilet facility Wealth index -.302

Household has electricity | Wealth index .327

Householdas refrigerator | Wealth index 251

Household has television | Wealth index 224

Current Age Who decides how to spend | .102
money

Frequency of watchin@V State -111

Respondent works at home| State -111

or away

Toilet facility State -.181

Household hasefrigerator | State -.209

Total children ever born State 175

Respondent works away or | Religion 192

home

Total children ever born Religion -.135

Household has bicycle Source of drinking water 104

Household has bicycle household has -.120
motorcycle/scooter

Number of household Current Age .164

members

Age of respondent at first | Current Age -.438

birth

Births in last five years Current Age .587

Total children ever born Current Age -.529

Household has television | number of household 126
members

Total children ever born number of household -.365
members

Respondent works away or | Respondents occupation .150

home

Highest education Respondents occupation 126

Birth in last five years Age of respondent at first | -.354
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birth

Total children ever born Age of respondent at first | .385
birth

Frequency of reading Age of respondent at first | -.104

newspaper or magazine birth

Household has television | Frequency of watching .385
television

Frequency of reading Frequecy of watching -.125

newspaper or magazine television

Literacy Partner's educationlevel 101

Highest education level Partner's educationlevel -.101

Household has refrigerator | Household has -.155
motorcycle/scooter

Total children ever born Toilet facility 141

Household has television | Household has electricity | -.109

Total children ever born Literacy -.108

Frequency of reading Literacy 438

newspaper/magazine

Highest education level Literacy 416

Births in last five years Total children ever born -.219

Frequency of reading Highest education level -.250

newspaper/magazine
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Table 1V. Crosstab of states, wealth indexes, diabetes and does
manual labour against BMI for the Tribe variable.

Lives in Tamil Nadu Total
Yes No
Count 5 105 110
Yes
% within Tribe 4.5% 95.5% 100.0%
Tribe
Count 1042 6800 7842
No
% within Tribe 13.3% 86.7% 100.0%
Count 1047 6905 7952
Total
% within Tribe 13.2% 86.8% 100.0%
Lives in Maharashtra Total
Yes No
Count 65 45 110
Yes
% within Tribe 59.1% 40.9% 100.0%
Tribe
Count 2292 5550 7842
No
% within Tribe 29.2% 70.8% 100.0%
Count 2357 5595 7952
Total
% within Tribe 29.6% 70.4% 100.0%
Lives in Madhya Pradesh Total
Yes No
Count 3 107 110
Yes
% within Tribe 2.7% 97.3% 100.0%
Tribe
Count 160 7682 7842
No
% within Tribe 2.0% 98.0% 100.0%
Count 163 7789 7952
Total
% within Tribe 2.0% 98.0% 100.0%
Lives in Andhra Pradesh Total
Yes No
Count 36 74 110
Yes
Tribe % within Tribe 32.7% 67.3% 100.0%
No Count 1311 6531 7842
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% within Tribe 16.7% 83.3% 100.0%
Count 1347 6605 7952
Total
% within Tribe 16.9% 83.1% 100.0%
Lives in West Bengal Total
Yes No
Count 0 110 110
Yes
% within Tribe 0.0% 100.0% 100.0%
Tribe
Count 1106 6736 7842
No
% within Tribe 14.1% 85.9% 100.0%
Count 1106 6846 7952
Total
% within Tribe 13.9% 86.1% 100.0%
Lives in Uttar Pradesh Total
Yes No
Count 0 110 110
Yes
% within Tribe 0.0% 100.0% 100.0%
Tribe
Count 878 6964 7842
No
% within Tribe 11.2% 88.8% 100.0%
Count 878 7074 7952
Total
% within Tribe 11.0% 89.0% 100.0%
Lives in Delhi Total
Yes No
Count 1 109 110
Yes
% within Tribe 0.9% 99.1% 100.0%
Tribe
Count 1053 6789 7842
No
% within Tribe 13.4% 86.6% 100.0%
Count 1054 6898 7952
Total
% within Tribe 13.3% 86.7% 100.0%
Richest Wealth Index Total
Yes No
Count 15 95 110
Yes
Tribe % within Tribe 13.6% 86.4% 100.0%
No Count 3189 4653 7842




% within Tribe 40.7% 59.3% 100.0%
Count 3204 4748 7952
Total
% within Tribe 40.3% 59.7% 100.0%
Richer Weallth Index Total
Yes No
Count 53 57 110
Yes
% within Tribe 48.2% 51.8% 100.0%
Tribe
Count 3145 4697 7842
No
% within Tribe 40.1% 59.9% 100.0%
Count 3198 4754 7952
Total
% within Tribe 40.2% 59.8% 100.0%
Middle Wealth Index Total
Yes No
Count 23 87 110
Yes
% within Tribe 20.9% 79.1% 100.0%
Tribe
Count 1177 6665 7842
No
% within Tribe 15.0% 85.0% 100.0%
Count 1200 6752 7952
Total
% within Tribe 15.1% 84.9% 100.0%
Poorer Wealth Index Total
Yes No
Count 13 97 110
Yes
% within Tribe 11.8% 88.2% 100.0%
Tribe
Count 274 7568 7842
No
% within Tribe 3.5% 96.5% 100.0%
Count 287 7665 7952
Total
% within Tribe 3.6% 96.4% 100.0%
Poorest Wealth Index Total
Yes No
Count 6 104 110
Yes
Tribe % within Tribe 5.5% 94.5% 100.0%
No Count 57 7785 7842
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% within Tribe 0.7% 99.3% 100.0%
Count 63 7889 7952
Total
% within Tribe 0.8% 99.2% 100.0%
Do youhave: diabetes Total
Yes No
Count 2 108 110
Yes
% within Tribe 1.8% 98.2% 100.0%
Tribe
Count 140 7652 7792
No
% within Tribe 1.8% 98.2% 100.0%
Count 142 7760 7902
Total
% within Tribe 1.8% 98.2% 100.0%)
Respondent does manual labour|]  Total
Yes No
Count 56 54 110
Yes
% within Tribe 50.9% 49.1% 100.0%)
Tribe
Count 1933 5905 7838
No
% within Tribe 24.7% 75.3% 100.0%)
Count 1989 5959 7948
Total
% within Tribe 25.0% 75.0% 100.0%)
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Table V. Descriptive statistics of variables included in final

regression
Coefficients'
Model Unstandardize€oefficients Standardized t Sig.
Coefficients
B Std. Error Beta

(Constant) 16.133 9.126 1.768 .077
Source of drinking water -.428 273 -.048 -1.568 117
Highest Education Level -.063 .289 -.007 -.218 .828
Toilet Facility -.672 456 -.045 -1.475 141
Household has electricity .299 .526 .018 .568 .570
Household has radio .088 .243 .010 .362 J17
Household has refrigerator -.358 .363 -.032 -.984 .325
Household has bicycle -.243 .243 -.027 -.998 .319
Household has
motorcycle/scooter 161 371 .013 435 .664
Religion 408 .288 .038 1.415 157
Frequency of watching
relevision -.903 .257 -.098 -3.519 .000
Smokes 391 .354 .029 1.106 .269
Partner's Education Level .069 .259 .008 .266 791

1 Respondent works at home o 347 63 036 1318 188
away
Who decides how to spend o7 230 008 a1 56
money
Drinks alcohol 406 .781 .014 .520 .603
Do youhave: diabetes -2.204 .837 -.067 -2.633 .009
Respondent does not work -.124 2.869 -.001 -.043 .966
Respondent doewnmanual
labour -.595 .316 -.054 -1.881 .060
Poorest Wealth Index 2.971 1.195 .080 2.486 .013
Poorer Wealth Index 2.686 .696 147 3.857 .000
Middle Wealth Index 1.846 475 175 3.883 .000
Richer Wealth Index 1.311 375 .148 3.492 .000
Lives inDelhi -.960 441 -.063 -2.177 .030
Lives in Uttar Pradesh -.150 444 -.010 -.338 .735
Lives in West Bengal -.688 413 -.052 -1.663 .097
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Lives in Madhya Pradesh .870 .604 .039 1.441 .150

Lives in Andhra Pradesh -1.142 .391 -.091 -2.922 .004
Livesin Tamil Nadu -1.884 .364 -.166 -5.172 .000
Tribe 1.372 .710 .051 1.933 .053
Not part of caste/tribe -1.470 1.198 -.032 -1.227 .220
Don't know if part of caste or

] .003 1.129 .000 .003 .998
tribe
Current agé respondent 146 .019 .242 7.720 .000
Number of household membe

] -.080 .060 -.039 -1.342 .180
(listed)
Total children ever born -.081 .091 -.033 -.898 .369

a. Dependent Variable: Body Mass Index
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Appendix 17 Research Ethics Board approval of Secondary
data analysis

File Number: H02-13-14 Date (mm/dd/yyyy): 08/14/2013

Université d’Ottawa University of Ottawa

Service de subventions de recherche et déontologie Research Grants and Ethics Services

Ethics Approval Notice

Health Sciences and Science REB

Principal Investigator / Supervisor / Co-investigator(s) / Student(s)

First Name Last Name Affiliation Role
Raywat Deonandan Health Sciences / Others Supervisor
Maya Patel Health Sciences / Others Student Researcher

File Number: H02-13-14
Type of Project: Master's Thesis

Title: Exploring the Definitions and Impacts of Slum Dwelling for Indian Women

Approval Date (mm/dd/yyyy) Expiry Date (mm/dd/yyyy) Approval Type

08/14/2013 08/13/2014 Ia

(Ta: Approval, Tb: Approval for initial stage only)

Special Conditions / Comments:
N/A

550, rue Cumberland, picce 154 550 Cumberland Street, room 154
Ottawa (Ontario) K IN 6N35 Canada Ottawa, Ontario KIN 6N5 Canada
(613) 562-5387 » Téléc./Fax (613) 562-5338
http://www.rges.uottawa.ca http://www.ssrd.uottawa.ca



Flle Mwmber: H01-15-14 Db {mm'dadyyyyle 0842005

Université d’ Ottawa Universinr of Ottawa

Semvece de subvestions de recherche 1 dé b [ b Ciranes and Fihees Services

This is to confirm that the University of Ontawa Rescarch Ethics Board identified above, which operates in
accordance with the Tri-Council Policy Statement and other applicabls laws and regulations in Ontario, has
examined and approved the application for cthical approval for the above named research project as of the
Ethics Approval Date indicated for the period above and subpect to the conditions listed the section above
entitled “Special Conditions / Commenis™.

Duning the course of the study the profocal may not be modified without prior wnitten approval from the REB
except when necessary to remove subjects from immediate endangerment or when the modification(s) penain
to only administeative or logistical components of the study (e.g. change of telephone number). Investigators
must also promptly alen the REB of any changes which increase the risk to participant{s), any changes which
considerably affect the conduct of the project, all wnanticipated and harmiful events that occur, and mew
information that may negatively affect the conduct of the project and safety of the participant(s). Modifications
to the project, information/consent documentation, and'or recruitment documentation, should be submitted 1o
this office for approval using the “Modification io rescarch project™ form available at:

Please submit an annual status report to the Protocol Officer four weeks before the above-referenced expiny
date to either close the file or request & renewal of ethics approval. This document can be fownd at:
hitps/eww pesgarch. ponawa ca'cthice forms, himl,

If you have any questions, please do not hesitate to contact the Ethics Office at extension 3387 or by e-mail at:
ethics@muOtawa.ca, -

Signature:

Giermain Zongo
Protocol Officer for Ethics in Research
For Daniel Lagaree, Chair of the Sciences and Health Sciences REB

550, nes Cumbsrland, pitee 134 550 Cursberland Stroct, room 154
Otarwa [ Ontario) KN 685 Canada tawa, Ontario KIN 685 Canada
(B13) 5625307 + Tdlde Fax (613) 562-533%

Tittp: o rges. usdiawa. ca hitp: Fwww ssrd. sotlawa ca
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Appendix 2 - Permission to use Indian Nationwide Household
Survey data set

Dec 10, 2012

You have been authorized to download data from the Demographic and Health surveys (DHS) on
line archive. This authorization is for unrestricted countries requested on your application.

All DHS data should be treated as confidential, and no effort slheutdade to identify any
household or individual respondent interviewed in the survey.

The data sets must not be passed on to other researchers without the written consent of DHS. Users
are requested to submit a copy of any reports/publications resutiimgising the DHS data files.
These reports should be sent to the attention of the DHS Data Archive: archive@measuredhs.com.

It is essential that you consult the questionnaire for a country, when using the data files.
Questionnaires are in the appendicksach survey's final report:
http://measuredhs.com/publications/publicatibggype.cfm.

We also recommend that you make use of the Data Tools and Manuals:
http://www.measuredhs.com/accesssurveys/technical_assistance.cfm.

DHS statistics can also bétained using the STATcompiler tool:

http://www.statcompiler.com. This tool allows users to select countries and indicators to create
customized tables. It accesses nearly all of the indicators that are published in the final reports.
Authorization is noheeded to use the STATcompiler.

If you have any questions or need assistance, please send an email to: archive@measuredhs.com.
MEASURE DHS Data Archive
ICF International

11785 Beltsville Drive
Calverton, MD 20705
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Appendix 317 Calculation of the Wealth Index from
supplementary survey information sheet

2.1 TheWealth Index: HV270, V190, MV190

The Wealth Index was constructed from housel®ie! data, using Principle Components

Analysis (PCA). The input information for thésalysis came from household ownership of items

ranging from furniture and vehicles; to dwelling characteristics such as water source, sanitation
facilities, and the homeds construction materi a
post officeaccount. The following gives a complete list of the items used to create the Wealth

Index (with the original household questionnaire numbers cited):

Drinking Water Source (HV201)

Non-Drinking Water Source (HV202)

Toilet Facility (HV205)

Household Electfication (HV206)

Household Possessions (HV2B¥/212, HV221, HV243AC, SH47BW)
Type of Cooking Fuel (HV226)

Main Floor Material (HV213)

Main Roof Material (HV215)

Main Wall Material (HV214)

Type of Windows (SH564D)

Number of de jure members per sleepiogm (HV012/HV216)
House Ownership (SH58)

Household member having a bank or post office account (HV247)
Domestic Servant in Household (HV101 = 17)

Ownership of Agricultural Land (V740 =0 or 1, or MV740 =0 or 1)

Notes: For categorical items (e.g., wateurce, materials) missing values were not reassigned,
i.e., they were left "missing." Whereas for dichotomous variables (e.g., electricity, possessions)
mi ssing values were assigned to the category

Each asset was assigned a we(fgttor score) generated through PCA, and the resulting asset

scores were standardized in relation to a standard normal distribution with a mean of zero and a
standard deviation of one. The sum of the scores of the assets possessed by each household

resut ed in that househol ddéds wealth index factor o

The sample was then divided irgopulationquintiles, with each quintile given a rank from one
(poorest) to five (wealthiest). These quintiles are based on the distributiondef jimehousehold
population, rather than on the distribution of households, as it is thought that most analyses are
concerned with poor people rather than poor households.

The cutoff points at which the quintiles were formed were calculated by obtaining a weighted
frequengy distribution of households, the weight being the product of the number of de jure
members in the household and the sampling weight of the household (HV012 * (HV005 /
1,000,000)). Thus, the distribution represents the national household populationeadtere
member is given the wealth index score of his or her household.
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For more a more lengthy discussion of the wealth index, why it's of interest, and how it is
calculated, see tHBHS Comparative Reports #6, The DHS Wealth Inadéich is available for
download from the Measure DHS websiteryv.measureDHS.com

76


http://www.measuredhs.com/

Appendix 471 India NFHS-3 DHS Documentation

India NFHS-3 (MEASURE DHS)

Name of Survey
Executing Agency
Dates of Fieldwork

Universe
Coverage

Size

Weights

Contents
Languages
Anthropometry
Domestic Violence
HIV testing

Calendar

Applicable to Dataset Version 52 (first+issue)

Version 2 Doc 01
IAS

National Family Health Survey 3 (NFHH
International Institute for Population Studies (IIPS) Mumbai, India

Phase 1: December 2008pril 2006
Phase 2: April 2006 August 2006

Women 1549, men 154
National and State

109,041 households with completed interviews (116,652 sampled)
124,385 women with completed interviews (131,596 sampled)
74,369 men with completed interviews (85,373 sampled)

Weighted by State and urban/rural, and within major cities by slursiuom
( s eNFHS3 ®Bupplemental Documentation[V52) f or an expa

DHS Model 5

Hindi, English

Yes: women, men, archildren G5

Yes

Yes: eligible women and men in selected households (~50% of entire sample

Yes: 1)Births, pregnancies & contraception
2) Reason for contraception discontinuation
3) Marriage & unions
6) Ultrasound conducted during pregnancy
columns 4,5,7,8 and 9 unused
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Appendix 517 Example of Variables in dataset

S025
SPHASE
SCITY
SDV
SANGAYN
SANGAYR
SSLUMC
SSLUMS
D005S
S30
S31A
S31B
S42
S43A
S43B
convenient
S43C
absent
S43D
S43E
S43X
S44
S45
S46
S47B
S47C
S47D
S4T7E
S47F
S47G
S471
S47J
S47K
S47N
S47U
S47V
S47TW
S49
S50
S56A
S56B
S56C
S56D
S58

City\Town\Countryside

Survey fieldwork phase

Selected cities

Womenselected for HH relations section [ie domestic violence]
Household in PSU covered by Angawadi/ICDS centre

If PSU covered, year Angawadi/ICDS centre began operation
Slum designation by census (used in survey sample)

Slum designation by supervisor (observed during fieldwork)
State domestic violence weight (6 decimals)

Any usual resident of the household suffers from TB
Respondent suffers from TB

Has received medical treatment for TB

Where do HHmembers go for treatment when sick

Reason HH members don't use govt facility: no nearby facility
Reason HH members don't use govt facility: facility timing not

Reason HH members don't use govt facility: health personnel often

Reason HH members don't use govt facility: waiting time too long
Reason HH members don't use govt facility: poor quality care
Reason HH members don't use govt facility: other
Household head's religion

Caste or tribe of h@aehold head

Type of caste or tribe of the household head
Household has mattress

Household has pressure cooker

Household has chair

Household has cot/bed

Household has table

Household has electric fan

Householchas B&W television

Household has colour television

Household has sewing machine

Household has computer

Household has water pump

Household has thresher

Household has tractor

Food cooked on stove, chullah, open fire

Cooking done under a chimney

House has any windows

House has windows with glass

House has windows with screens

House has windows with curtains or shutters
Household owns this or any other house
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Appendix 6 - Supplementary information on survey sampling

Note: The following is copied frofinternational Institute for Population Sciences, 2009)

Sample size

Since most of the key indicators to be estimated from NBH®fer to evemarried
women inthe reproductive ages of 4B, the target sample size for NF3Sn each state

is estimated in terms of thenumber of em@rried women in the reproductive ages to be
interviewed.

In NFHS3, the initial target sample size was 4,000 completed interviews evier
married women in states with a 2001 population of more than 30 million, 3,000 completed
interviews with eveirmarried women in states with a 2001 population between 5 and 30
million, and 1,500 completed interviews with ewearried women in statesith a
population of less than 5 milliom addition, because of the samgiee adjustments
required to meet the need for HIV prevalence estimates for the high HIV prevalence states
and for slum and neslum estimates in selected cities, the sample miz®ine states was
higher than that fixed by the above criteria.

The sample size of HIV tests is estimated on the basis of the assumed HIV prevalence rate,
the design effect of the sample, and the acceptable level of precision. With an assumed
level of HIV prevalence of 1.25% and 15% relative standard error, the estimated sample
size is 6400 tests each for men and women in high HIV prevalence states. At the national
level, the assumed level of HIV prevalence of less than one percent (or 0.92%) and less
than5% standard error gave an estimate of 125,000 HIV tests needed at the national level.

All ever-married and nevemarried women age 149 and all men age 1% in all of the
sample households in Uttar Pradesh and the six high HIV prevalence states were
interviewed and blood was collected for HIV testing in all of those states except Nagaland.
In the remaining 22 states, all evearried and nevemarried women age 149, but all

men age 1%4 from only a subsample of sampled households, were interviewetiVhe

tests were carried out only in a subsample of households in which men were interviewed.

Sample Design

The urban and rural samples within each state were drawn separately and, to the extent
possible, the sample within each state was allocated propori | | vy t o t he si ze
urban and rural populations. A uniform sample design was adopted in all the states. In each
state, the rural sample was selected in two stages: the selection of Primary Sampling Units
(PSUs), which are villages, with prdibty proportional to population size (PPS) at the

first stage, followed by the random selection of households within each PSU in the second
stage. In urban areas, a thstage procedure was followed. In the first stage, wards were
selected with PPS satmy. In the next stage, one census enumeration block (CEB) was
randomly selected from each sample ward. In the final stage, households were randomly
selected within each sample CEB.
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Sample Selection

In rural areas, the 2001 Census list of villages seagethe sampling frame. The list was
stratified by a number of variables. The first level of stratification was geographic, with
districts being subdivided into contiguous regions. Within each of these regions, villages
were further stratified using seledt variables from the following list: village size,
percentage of males working in the nonagricultural sector, percentage of the population
belonging to scheduled castes or scheduled tribes, and female literacy. In addition to these
variables, HIV prevalene st atus, i .e. A@AHigho, #fAMedi umo
districts in high HIV prevalence states, was used for stratification in high HIV prevalence
states. Female literacy was used for implicit stratification (i.e., the villages were ordered
prior to selection according to the proportion of females who were literate) in most states
although it may be an explicit stratification variable in a few states.

Mapping and Listing Operation

In every state, a mapping and household listing operationcaraied out in eachample

area. The listing provided the necessary frame for selecting households at the second stage.
The household listing operation involved preparingtasdate notional and layout sketch

maps of each selected PSU, assigning numbestuotures, recording addresses of these
structures, identifying residential structures, and listing the names of heads of all the
households in residential structures in the selected PSUs.
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