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ABSTRACT

Background: Poor waste disposal practices and open dumping continue in most urban
areas in Kerala despite efforts of the local self-governments to improve the solid waste
management services. While there have been initiatives like the Haritha Karma Sena or the
Green Technician scheme to improve the solid waste management services in the state,
there is little information regarding the current practices within the households to manage
their wastes. The aim of the study was to understand the household waste management
practices and explore the barriers and challenges in the solid waste management in the city.
Methodology: The study used mixed methods a mixed method approach; a cross sectional
survey among 271 households selected using multi-stage random sampling in
Thiruvananthapuram city and in-depth interviews (IDI) with stakeholders to understand
the challenges and barriers. Descriptive data analysis was done for household waste
management practices and thematic analysis was done to analyse the qualitative data.
Results: More than three-fourth (80.4 percent) of the households practiced segregation of
waste at the household level. Majority of households depended on door-to-door collection
for plastic waste disposal while more than half relied on informal collectors for disposing
wastes like paper, glass, metal, batteries and e-waste. About one fifths of the household had
member using diapers. The formal waste collection system does not collect sanitary wastes
and hence the households resorted to burning or throwing them in the open. Those with
higher educational and socioeconomic status and those who owned their houses practiced
better waste segregation compared to others. Lack of infrastructure and lack of public
cooperation as major barriers in effective solid waste management in the city.

Discussion: The study findings provide insights about the household waste management
practices and challenges to the waste management services in the city that could inform

future initiatives.



CHAPTER 1

INTRODUCTION AND LITERATURE REVIEW

1.1 Background

Municipal Solid Wastes (MSW) are defined as ‘any trash or wastes produced by residential,
commercial, and public services sectors that are collected by local authorities for treatment
and/or disposal in a central location’ (U N data, 2007 ). (U N data ). Rising population,
expanding urbanization, technological advancements, growing consumerism and change in
consumption behaviors has led to a substantial surge in the volume of municipal solid waste
generated globally. The World Bank estimates indicate that the global annual waste
generation is expected to increase by 73% over a period of 30 years, from 2.24 billion
tonnes in 2020 to 3.88 billion tonnes in 2050 (World Bank,2020). The increase in waste
generation of such magnitude poses significant challenges for waste management systems
around the world as well as for environmental sustainability.

Solid waste management issues in developing countries are more acute due to rapidly
expanding urban areas, haphazard development, poor urban planning and regulation. Due
to financial constraints, they also face significant challenges in allocating resources for the
development, operations and upkeep of waste management infrastructure. The existing
waste management systems are often strained with improper segregation, collection,
transportation, disposal, and recycling of urban solid waste and therefore also rely on
informal waste sectors, including waste pickers and scavengers.

Generation of enormous quantities of waste with inadequate collection, transportation, and
disposal systems lead to waste accumulation, including overflowing landfills, uncollected
waste on streets, and illegal dumpsites. The lack of waste segregation and recycling

infrastructure in these countries also results in mixed waste streams that poses



environmental and health risks and reduces the feasibility of implementing efficient waste
management practices.

Inadequate management of municipal solid waste are a major public health threat due to
the risk of spread of infectious diseases, detrimental to the environment in the form of air
pollution, contamination of surface and ground water resources, soil degradation, and could
lead to a range of socioeconomic consequences like adverse impact on tourism, livelihood
disruption and property value decline.

Household waste is one of the primary sources of MSW comprising of food waste, paper,
plastic, rags, metal, and glasses from residential areas. It includes both biodegradable and
non-biodegradable materials with varying hazard potentials like toxic, non-toxic,
flammable, and infectious in nature. Improper disposal practices of household waste have
a wide range of health and environmental consequences. Segregation of solid waste at the
household level into various components is important in achieving a sustainable and
integrated solid waste management system.

A relatively recent and growing issue in household waste management is that related to
soiled diapers. Soiled disposable diapers contributes significantly to the volume of
municipal solid waste and poses unique challenges due to their composition and potential
environmental impact. The soiled single use adult and baby diapers contribute a significant
amount to daily generated waste from households especially in urban areas. Disposable
diapers account for approximately 4% of solid waste and are the third largest single
consumer in landfills which are disposed of after single use(M Ntekpe et al., 2020). The
ease of use, convenience, the time saving that it offers in terms of washing and drying etc
have led to and increased use of baby diapers. Due to a growing elderly population, increase
in the prevalence of conditions that cause adult urinary and fecal incontinence and

availability of better designed and comfortable products in the market use of adult



incontinence products have increased in non-medical settings like households.

Diapers and other absorbent hygiene items have attracted much interest in terms of waste
management due to the perception that their end-of-life (EoL) stage has significant
environmental consequences (Velasco Perez et al., 2021). The plastic and polymer
constituents of diapers are not easily disintegrated and remain in landfill for years. The
presence of soiled diapers in municipal waste increases the rate of contamination with
pathogens and chemicals such as Sodium Polyacrylate (SPA), phthalates, and dioxin.(M
Ntekpe et al., 2020)

In India, Solid waste management (SWM) is a major issue for many urban local bodies
(ULBs), where rapid urbanization and economic growth have led to an increase in the
quantum of municipal solid waste (MSW) generated per person (Kumar et al., 2017). The
growing magnitude of the amount of waste generated with limited segregation, collection
and disposal facilities is a huge burden on the already strained urban solid waste
management system in the country.

1.2 Literature Review

1.2.1 Municipal Solid Waste Management

United Nation Environment programme (UNEP) defined Municipal solid waste (MSW) as
a term usually applied to a heterogeneous collection of wastes produced in urban areas, the
nature of which varies from region to region(Programme, 2005). Solid waste management,
is the discipline associated with the control of generation, storage, collection, transfer and
transport, processing, and disposal of waste in a manner that is in accordance with the best
principles of public health, economics and that is also responsive to public attitudes
(Tchobanoglous and Kreith, 2002). MSW management solutions must be financially
sustainable, technically feasible, socially, legally acceptable, and environmental

friendly(Abdel-Shafy and Mansour, 2018).



Municipal solid waste is generally typed as household waste, commercial waste,
institutional waste, municipal waste, industrial waste, construction and demolition waste
and sanitation waste (Gupta et al., 2015).

1.2.2 Household solid waste

It is referred to as residential refuse or domestic waste generated from single family and
multi-family, dwellings; low, medium, and high-density apartments, and comprises of
wastes that are the consequences of household activities. Household solid waste (HSW)
generally forms the major composition of MSW; approximately 55%-80%.(Kwenda et al,
2022)

Table 1.1 Types of household solid wastes

Source Typical Waste Generators | Types of Solid Wastes
Residential Single and multifamily | Food wastes, paper,
dwellings cardboard, plastics, textiles,

leather, yard wastes, wood,
glass, metals, ashes, special
wastes (e.g., bulky items,
consumer electronics, white
goods, batteries, oil, tires),
and household hazardous
wastes (e.g., paints,
aerosols, gas tanks, waste
containing mercury, motor
oil, cleaning agents), e-
wastes (e.g., computers,
phones, TVSs)

Source: Generators and Types of Solid Waste(The World Bank , 2020)



1.2.3 Household waste management practices

1.2.3.1 Segregation of household waste

Waste segregation at the source may facilitate handling and processing, increase
possibilities for resource recovery, encourage reuse and recycling, and save operational
costs (Kihila et al., 2021). Stoeva and Alriksson highlight the significance of waste
segregation at the household level and its role in promoting reuse and recycling (Stoeva
and Alriksson, 2017). A study among coastal residents in Karnataka found inadequate
waste management practices in nearly three-fourths of the homes, and the reasons were
lack of understanding about segregation and recycling (Kiran et al., 2015). According to
various community studies, the proportion of waste segregation extends between 10-40%
(Kiran et al., 2015; Mahajan and Sudan, 2023; Warunasinghe and Yapa, 2016). Increased
rate of segregation was estimated in areas where it was made mandatory by local authorities
(Eshwari et al. ,2019).

1.2.3.2 Door to door waste collection

Door to door refers to the collection system where citizens place domestic waste close to
the street in personal waste containers.(Botti et al., 2020) Door-to-door waste collection
services are used to maximize waste segregation and sorting.

In Kerala, Haritha Karma Sena (HKS) or Green Task Force - do door to door collection of
non-biodegradable waste & assist in biodegradable waste management by charging a user
fee (Kudumbashree,2020).

1.2.3.3 Disposal Practices

Burning, burying and open dumping are common household waste disposal practices that
adversely affect public health and environment.

Open burning is a waste management practice performed by many people worldwide,

especially in developing countries(Ramadan et al., 2022).The average waste composition



that is being burned mainly consists of organic waste (62.71%), followed by plastics
(31.68%), and others, such as paper and cardboard, glass, metals, leatherwood textiles, and
rubber (Ramadan et al.,, 2022). Burning domestic waste produces various kinds of
pollutants, including toxic gases and particulate matter, resulting in air pollution and
respiratory health difficulties (Smith et al., 2014).

According to a world bank report,40% of waste generated globally is openly dumped, with
a significant share is from households (The World Bank ,2020). Research by Mor et al,
emphasized that open dumping of household waste leads to the soil, water, and air
pollution. The study found increased levels of heavy metals and organic pollutants in the
vicinity of open dumping sites, endangering ecosystems and human health (Mor et al.,
2006).

1.2.4 Importance of proper household waste management

Increase in population, rapid urbanization, booming economy, and the rise in the standard
of living in developing countries have greatly accelerated the rate, amount and quality of

the municipal solid waste generation(Minghua et al., 2009).

Many households resort to their own methods of disposing of solid waste, often deviating
from standard sanitary practices. These methods include illegally dumping waste into
abandoned ditches, improperly burying waste, engaging in open burning of waste on

private properties and roadsides, as well as resorting to open dumping of waste.

Disposal of solid waste leads to soil, air and water pollution, also becomes breeding ground
for vectors such as flies, insects, rodents and pests. From these biological vectors number
of diseases like diarrhoea, dysentery, worm infection, food poisoning, dengue fever,

cholera, leptospirosis and bacterial infection are caused (Pradyumna, 2013).



Informal and organized waste pickers, municipal or private waste collectors or workers,
small waste traders and sometimes residents, particularly elderly and small children, may
be considered vulnerable if exposed to waste-borne hazards.(Gutberlet and Uddin,
2017)Work-related disorders and injuries have been identified among waste collectors
globally, encompassing a range of health issues. These include respiratory problems,
infectious diseases, gastrointestinal issues, muscle pain, fever, headaches, fatigue, eye and
skin irritation, mechanical trauma, pulmonary problems, chronic bronchitis,
musculoskeletal damage, hearing loss, compromised emotional well-being, and various
other specific types of injuries (Gutberlet et al., 2013; Gutberlet and Uddin, 2017; Kuijer

etal., 2010).

Figure 1.1 A framework for understanding the linkages between poor solid waste
management and adverse health outcomes

Waste Exposure ‘ Organio I

=[P

Infections:
Health mpacts e
* Blood

* Intestinal

Source: A framework for understanding the linkages between poor solid waste management
and adverse health outcomes.(Ziraba et al , 2016)



1.2.5 Role of various stakeholders in solid waste management

Stakeholders are individuals and groups who take an active role in initiatives that promote

effective waste management, which include enterprises, organizations, households, and

everyone else involved in waste management(Joseph, 2006). Factors such as using

multiple collection and treatment options and involving diverse group of stakeholders are

crucial in achieving sustainable solid waste management(Joseph, 2006).Participation of

multiple stakeholders, especially public in the decision making process can enhance the

effectiveness of grassroot level governance (Ziraba et al., 2016).

Table 1. 2 Various stakeholders and their roles (Joseph, 2006)

S.No | Actor Role or concern
1 Public Participation Participation in decision-making,
implementation and monitoring
2 Environmental regulators Setting environmental regulations and
standards, monitoring and enforcement
3 Politicians Long-term policy advice in resource
allocation
4 Private sector Searching and implementing appropriate
actions
5 NGOs Mobilizing community participation,
voicing local concern
6 Financial institutions promoting environmentally sound
development
7 Planning agency Integration of Integration of environment in
environment in developmental developmental planning
planning
8 Scientific community Focus on vulnerable populations needs and
communication to a broader audience,
including policymakers and managers




9 Sector agencies Coordination between sectors and
inclusion of environmental considerations

into projects

10 Media Environmental awareness, focus on local

priorities

1.2.6 Disposable diapers in household waste

1.2.6.1 Disposable diapers

A diaper is a type of pants that allows the wearer to urinate or defecate without using a
toilet by absorbing or retaining waste products to prevent soiling of outer clothing or
environment (ME Ntekpe et al., 2020). It contains absorbent chemicals that allows discrete
urination and defecation. Diapers are typically used for infants and young children, persons
with incontinence, and in situations where access to a toilet is not available. This includes
those of advanced age, patients’ bed-bound in a hospital, individuals with certain types of
physical or mental disability, and people working in extreme conditions, such as astronauts
(ME Ntekpe et al., 2020). The constituents of adult diaper and baby diapers are similar,
with variations in the proportions of their constituents and level of absorbency.

1.2.6.1.1 Baby diapers

Baby diapers are mainly worn by infants, toddlers, and by children who are not yet potty
trained or who experience bedwetting. A baby will use about 4,000disposable (single-use)
diapers in his/her lifetime.(Counts et al., 2014)

1.2.6.1.2 Adult diapers

Adult incontinence products offer security, comfort, discretion and odour control, thus
enable users to maintain their sense of dignity and engender the confidence that allows
them to leave their homes, work, take part in social activities and lead a full and satisfying

life.



1.2.6.2 Composition of disposable diapers

Disposable diaper consists of Wood pulp fluff, Sodium polyacrylate (also referred to as
Super absorbent polymer or absorbent gel), polyolefin nonwoven fabric, adhesives,
polyolefin film and synthetic rubber elastic strands, fragrance, lotions or essential oils.
Wood pulp fluff

Fluff pulp is a type of chemical pulp, a product made by combining wood chips and
chemical in a large tank (digester) where lignin, a protein that binds cellulose fibers together
is broken down(Castrillon et al., 2019) Many diaper manufacturers use fluff pulp that has
been bleached with the chemical chlorine dioxide (ME Ntekpe et al., 2020).

Chemical compounds

Tributyltin(TBT), Dioxins, Sodium polyacrylate, Volatile Organic Compounds( toluene,
xylene, dipentene), Plastics/polymers (Polypropylene, polyethylene, polyester,
polyolefin),Phthalates and petroleum.(ME Ntekpe et al., 2020)

1.2.6.3 Design of disposable diaper

AHPs contain three layers(Kashyap et al., 2016)

e The Outermost and innermost layers are the non-woven fabric layers (synthetic
fibers manufactured from plastic resins, such as nylon, polyester, polyethylene, or
polypropylene),

e The middle layer is made up of absorbent material, known as super absorbent
polymer (SAP). The absorbent stratum is composed of two components; a water-
soluble polymer and a fibrous layer. The polymer is composed of minute fragments
of acrylic acid derivatives, such as sodium, potassium or alkyl acrylates.(Kashyap
etal., 2016)

Some companies include fragrances, lotions, or essential oils in disposable diapers in order

to help mask the smell of a soiled diaper, or to protect the skin.

10



Table 1.3 Disposable diaper composition

Material Weight (%) - Adult Weight (%) - Baby
diaper diaper
Cellulose Pulp 62 35
Super absorbent Polymer 12 33
Polypropylene 10 17
Polystyrene 10 6
Adhesives 3 4
Elastics 0.4 1
Others 3 4

Source : Disposable diaper composition(Arquillos et al., 2007)

1.2.7 Diaper disposal practices

1.2.7.1 Disposal practices in high Income countries

In western countries, having strict policy tools for disposable product waste
extended producer responsibility (EPR) systems, bans or tolls. Incineration is prohibited in
some countries and cities to avoid air pollution and protocols concerning wastes
segregation, storage and transportation including disposable diapers exist to reduce the
risks of dissemination of pathogens by preventing human contact (Ptotka-Wasylka et al.,
2022).The Republic of Korea applies an advanced disposal fee to adopt waste management
costs of hard to recycle wastes for instance disposable diapers.(Ptotka-Wasylka et al., 2022)
study in Mexico has shown that biological recycling of used diapers is feasible in small

settings with composting and finally recycling the plastic films.(Espinosa-Valdemar et al.,

2014)

11




1.2.7.2 Disposal practices in low- and middle-Income countries

A study in Zimbabwe found that Burning, burying them in ground, flushing in toilet, or
simply dumping them in open spaces were the most used diaper disposal
methods(Remigios, 2014). Burning of disposable diapers is not done under controlled
condition provided by incinerators but open burning of diapers along with other garbage is
common, accounting for 11% and 40% of total disposal methods in Kenya and Zimbabwe,
respectively(Jesca, 2015; Muia, 2018). Approximately 50% of carers in Zimbabwe's
Mberengwa district dispose of soiled diapers in open areas, particularly bushes and road
sides (Tembo and Chazireni.,2016). A study in Dhaka concludes that the current situation
of disposing at the landfill sites and on the roadsides does not bode well for the future with
a larger population (Rahat et al., 2014).

1.2.8 Impacts of Improper diaper disposal practices

Disposable diapers contribute significantly to the comfort, hygiene and convenience of
consumers and users, but there are several environmental and public health challenges
associated with unscientific disposal practices.

1.2.8.1 Environmental Impacts

The durable plastic and super absorbent polymer components of disposable diapers are
mostly non-biodegradable and remain in the environment for a longer time. Disposable
diapers takes around 250-500 years to degrade (ME Ntekpe et al., 2020).

Burying of used diapers leads to leaching of organic and inorganic components of diapers
into the soil, eventually contaminating underground water with chemicals and
pathogens.(Stenstrom et al., 2011)

Open dumping of used diapers affects the residents in the location due to the unhygienic

and unpleasant surroundings.
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Burning of soiled disposable diapers emit dioxins and furans and other toxic greenhouse
gases, chlorine and carbon monoxide and toxic ash smokes and some toxic gases including
carbon monoxide, phthalates, furans and others are released into the atmosphere , which
may be inhaled leading to respiratory problems.(ME Ntekpe et al., 2020)

1.2.8.2 Exposure to chemicals

The accumulation of various chemicals in disposable diapers like dioxin, phthalates,
Sodium polyacrylates, heavy metals and other toxic chemicals in biota over time may result
in food chain problems such as bio accumulation and biomagnification.(WHO, 2016)
1.2.8.3 Exposure to pathogens

improper disposal and leakage of soiled disposable diapers can result in the transmission
of microorganisms, including gastrointestinal pathogens, to people and surfaces including
the transmission of infectious diseases such as cholera, typhoid, hepatitis, and malaria.
The unguarded dumping of soiled disposable diapers provides a breeding environment for
insects, flies and mosquitoes. Pathogens are also transferred from soiled disposable diapers
to humans through vectors, as most of wastes are thrown into the streets and stagnant there
for many days.

1.2.9 Disposable diapers an emerging Solid waste management issue

Disposable diapers represent about 4% of solid waste and are the third largest single
consumer item in landfills which are discarded after a single use.(ME Ntekpe et al., 2020)
Managing diapers waste is one of the most rapidly growing pollution problems worldwide,
particularly in low and middle income countries. A study conducted by Phonsy et al reveals
that presence of significant quantity of diaper shields in the plastic wastes from even middle
class and lower middle class households with small babies and bed-ridden patients (Phonsy
et al., 2016).Management of diaper waste is challenging due to its inherent characteristics,

lack of information regarding the generation of this type of waste, and limited availability

13



of infrastructure for collection, sorting, and treatment in municipalities.(\Velasco Perez et
al., 2021)

Waste collectors face hygiene and dignity issues on handling soiled diapers. According to
study by Stenstrom et al., unprotected waste pickers are exposed to more than 120 types of
viruses including enteroviruses, rotavirus, enteric adenoviruses and human caliciviruses
(noroviruses) that may enter the environment through faecal matter (Stenstrom et al., 2011).
An important observation from Phonsy et al was that there was significant quantity of
diaper shields in the plastic wastes from even middle class and lower middle class
households with small babies and bed-ridden patients (Phonsy et al., 2016).

1.2.10 Municipal Solid Waste — Indian scenario

India is rapidly urbanizing while remaining a country with physical, climatic, geographical,
ecological, social, cultural and linguistic diversity.(Kumar et al., 2017). India, with a
population of over 1.21 billion account for 17.5% of the world population (Census of India
2011). Even though only 31% of Indian population resides in urban areas, this population
of 377 million (Census of India, 2011) generates a gigantic 1,43,449 metric tonnes per day
of municipal solid waste, as per the Central Pollution Control Board (CPCB).

The present annual quantity of solid waste generated in Indian cities has increased from 6
million tons in 1947 to 48 million tons in 1997 and to 90 million tons in 2009 and it is
expected to increase to 300 million tons by 2047(Sharholy et al., 2008; TERI Energy Data
Directory (TEDDY) , 2010 ). MSW generation per capitain India ranges from
approximately 0.17 kg per person per day in small towns to approximately 0.62 kg per
person per day in cities.(Kumar et al., 2009)

Urban Local Bodies (ULBs) across the country are responsible for efficiently managing
solid waste generated within cities. Due to financial constraints, limited land, resources and

capabilities are facing a major challenge in management of solid waste.
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1.2.10.1 Diapers in solid waste -Indian scenario

The Centre for Science and Environment (CSE), an environmental NGO, reported that
India's consolidated daily creation of sanitary napkins and infant diaper waste (excluding
adult diapers, tampons, condoms, incontinence sheets and similar waste) is approximately
925 tonnes, which accounts for 0.65 per cent of total solid waste. Given the increasing
volume of sanitary waste, including sanitary napkins, diapers, tampons, condoms,
incontinence sheets and similar items, the total percentage of sanitary waste in municipal
solid waste could reach approximately up to 3—4 per cent(Sanitary Waste Management in
India: Challenges and Agenda, 2016). The percentage may not seem much, but sanitary
waste is voluminous and infectious.

There are two major legal frameworks for sanitary waste management; the Solid Waste
Management (SWM) Rules,2016 and the Central Pollution Control Board (CPCB)
Guidelines for Management of Sanitary Waste, issued in 2018.According to the Solid
Waste Management Rules (SWM) Rules, 2016, used sanitary napkins, diapers, condoms,
tampons, incontinence sheets and any other similar waste are classified as sanitary waste,
and should be disposed of properly with dry waste. The classification of sanitary waste,
whether biomedical or plastic waste, has been a major concern.(Sanitary Waste
Management in India: Challenges and Agenda,2016)

Due to unorganized sanitary waste management in cities and villages, poor source
segregation, and inadequate collection, transportation and disposal networks, most sanitary
waste ends up in landfills mixed with solid waste or dumped openly, posing significant
health and environmental hazards.(Sanitary Waste Management in India: Challenges and
Agenda, 2016)There are no comprehensive statistics on sanitary waste management in

India.
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1.2.11 Municipal Solid Waste — Kerala Scenario

The state is known for its unique geographical features, tropical climate, terrain gradient
and population density pose unique challenges to and opportunities for waste
management.(The State of Decentralised Solid Waste Management in Kerala Report 2021,
2022) Kerala, with a population of around 34.8 million people, densely packed
communities, and urban and rural areas interconnected as a rural-urban continuum,
generates more than 10,000 tonnes of waste per day(The State of Decentralised Solid Waste
Management in Kerala Report 2021, 2022)

In Kerala, SWM is currently being carried out in a decentralized manner, where the
treatment of biodegradables is encouraged at the waste generator’s level (households,
institutions, and community) and for collection and recycling of non-biodegradables, a
fragmented collection system involving various institutions (Haritha Karma Sena (HKS),
Clean Kerala Company, Suchitwa mission, Haritha keralam mission and Urban Local
Bodies) is used.(The State of Decentralised Solid Waste Management in Kerala Report
2021, 2022; World Bank, 2023).

1.2.11.1 Haritha Karma Sena — Formal waste collectors in Kerala

Haritha Karma Sena (Green Task Force) is a trained team of women entrepreneurs from
the Kudumbashree (poverty eradication and women empowerment programme in Kerala)
recruited to provide technical services and solutions on waste management projects,
responsible for collection, transportation, storage, segregation processing, disposal, and
management of waste in collaboration with the respective Local self-governing
institutions(The State of Decentralised Solid Waste Management in Kerala Report 2021,

2022). They provide door-to-door waste collection service with user fee in Kerala.
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1.3 Rationale for the study

Segregation of solid waste at the household level into various components is the most
critical element in achieving a sustainable and integrated solid waste management system.
Understanding current household waste management is essential for adopting effective
solid waste management methods. An increase in population density in urban areas, rising
living standards, increased consumption pattern and growing economy has led to a rapid
surge of waste generation which includes a huge amount of used disposable diapers.
However, there is very scarce information regarding quantification, disposal practices and
environmental impacts of soiled single use diapers in India.

Kerala, a consumerist state with a faint urban-rural divide is currently in the stage of
advanced demographic transition and is far ahead than any other states of India with the
largest proportion of the elderly population. The state is also undergoing epidemiological
transition with an aging population with increased life expectancy, low mortality and high
morbidity, the demand for disposable diapers is expected to grow fastest in Kerala.

Kerala is one of the few states, with innovative initiatives regarding waste management
methods and eco-friendly concepts like Kerala Solid waste Management Project, Green
protocol, Suchitwa mission and Harithakarmasena. Despite this local bodies in Kerala are
currently facing issues regarding waste management and need for scientific disposal

methods for used diapers remains unaddressed.

In this context, the study is proposed with following objectives:
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1.3 Obijectives of the study
Major Objectives
e To assess the solid waste management practices at the household level in
Thiruvananthapuram city, Kerala
e To assess the pattern of use of single use adult and baby diaper among households

e To study the current practices of disposal of soiled diapers among these households

Minor Objectives
e To understand the barriers and challenges faced by various stakeholders in the of

household solid waste management.
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CHAPTER 2

METHODOLOGY

2.1 Study Design

The study used a mixed approach employing both quantitative (cross sectional survey) and
qualitative (in depth interviews) methods. The quantitative study was to understand the
solid waste management, particularly single use diapers at the household level and the
qualitative component was to understand the barriers and challenges faced by various
stakeholders in the management of household solid waste.

2.2 Study setting

The study was conducted in Thiruvananthapuram Municipal Corporation, Kerala. The
households for cross sectional survey were selected from 10 randomly selected wards from
100 wards of Thiruvananthapuram Corporation.

For the qualitative component ,In-depth interview were conducted with various
stakeholders involved in solid waste management in Thiruvananthapuram Corporation.
2.3 Study Population

Cross sectional survey was conducted among residents of selected households from 10
randomly selected households of Thiruvananthapuram corporation.

Respondent: The respondent from each household was the person who was mainly
responsible for the management of domestic waste.

Inclusion criteria

Those who are residing in Thiruvananthapuram city for minimum 3 months.
In-depth interview participants were various stakeholders involved in solid waste
management in the city which included corporation officials, Formal waste collectors(

Haritha karma sena), Informal waste collector, Private agency.
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2.4 Sample Size estimation

Sample size calculated using Open Epi. Version 3.01. Sample size calculated with a
prevalence of 32.5% (Kiran et al., 2015) of people who segregated wastes before disposal
with 95 percent confidence interval and a precision of 6 percent, sample size calculated is
235;considering a 10% non-response rate, it was estimated to be 259,rounded to 270.

2.5 Sampling strategy

Quantitative

Multi stage random sampling was done for cross sectional survey. The survey was
conducted in 10 wards with 27 participants from each wards as defined in study setting.
Figure 2.1 summarize the sample selection in Thiruvananthapuram Municipal Corporation.
Thiruvananthapuram Municipal Corporation consists of 100 wards. The list of all wards
was obtained from Kerala LSGD online portal. Among these 100 wards, ten wards were
randomly selected using computer generated random numbers. Within each ward

systematic random sampling was employed to select the 270 households.

Figure 2.1 Process of sample selection

i Randomly selected 27
Thiruvananthapuram e e Y y

Municipal Corporation households
wards

(100 wards) (27*10) =270
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Qualitative

Purposive sampling was done to select in depth interview participants.

Table 2.1 Participants for In depth interview

Stakeholders Interviews planned | Interviews
conducted

Corporation officials | 2 2

Formal waste | 2 2

collectors

(Harithakarmasena)

Informal collectors | 2 1

Private agency 1 1

2.6 Data collection process

For the selection of households from each ward, a location within each ward was randomly
identified, then selected a direction and visited every second household till 27 household were

enrolled in the study who satisfied the inclusion criteria. Data was collected using structured
interview schedule developed both in English and Malayalam. The information sheet was
explained in detail to each of the participants by the principal investigator. After
clarification of their concerns and queries they were asked to either sign the consent form
or by thumb impression. Only then the survey was conducted.

Qualitative

Identified Participants were interviewed after getting prior appointments at their convenient
time and place. Informed consent was obtained from all and permission to record the
interviews. Separate interview guidelines were prepared for different stakeholders
depending on their involvement in solid waste management. Interview guidelines and

informed consent used for the in-depth interviews are attached as Annexure V.
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2.7 Data collection tool
The cross-sectional survey was conducted using a structured questionnaire.
The interview schedule (Annexure -1V ) had five sections as follows:

Section 1: Sociodemographic characteristics

This section covered the details regarding sex, age, education, income, number household
members, residential area, ration card, tenure status, duration of residence.

Section 2: Household solid waste management practices

This section included the details regarding segregation, storage and disposal practices of
various types of waste in household, whether informed about solid waste management,
ways of information and type of waste collection service in the household.

Section 3: Households perception regarding solid waste management

This covered the details like whether participants perceived solid waste as an issue, waste
dumping sighting in the locality and regarding the quality of environment.

Section 4: Pattern and extend of diaper use

This section covered details regarding type of diaper use, pattern and extend of diaper use

Section 5 : Diaper disposal practices

This section covered details regarding various diaper storage and disposal practices,
willingness to take used diaper to collection centre and willingness to use diaper collection
service if introduced.

For In depth interview, separate interview guidelines were prepared for different
stakeholders depending on their involvement in solid waste management. Interview

guidelines were used to document various barriers and challenges faced by participants.
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2.8 Data analysis

Quantitative

The information was recorded , the data entry platform prepared in ODK, and later
converted to Microsoft Excel. The data were analyzed with the aid of IBM SPSS Statistics-
25 for Windows.

Quialitative

The In depth interviews were transcribed and analysed manually. Open coding of the
transcripts was carried out by the principal investigator and guide to identify key themes.
This was done stakeholder wise to understand different perspectives, barriers and
challenges in current practices of solid waste management.

2.9 Ethical considerations

The Institutional Ethics Committee of Sree Chitra Tirunal Institute for Medical Sciences
and Technology, Thiruvananthapuram, Kerala had reviewed the study and gave clearance
to conduct the study (SCT/IEC/2005/MARCH/223). Permission was obtained from
Thiruvananthapuram Municipal Corporation to conduct the study. Participation in the study
was completely voluntary. The interview was conducted only after obtaining informed
consent from the participants. The participant's identity and personal information were kept

confidential.
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CHAPTER 3

RESULTS

The findings of the study related to the objectives of the study from both the quantitative
and qualitative components are presented in this chapter.

The results from the cross-sectional study that was conducted in Thiruvananthapuram
Municipal Corporation is presented first with a description of the sample characteristics
and the results of the bivariate analysis.

The survey was conducted among 271 households in the Thiruvananthapuram city
corporation area and the respondent from each household was the person who was mainly
responsible for the management of the domestic waste. The inclusion criteria for the study
were those residing in Thiruvananthapuram city for a minimum of 3 months. The response
rate was 100 percent with a final sample size of 271 participants.

3.1 Socio-demographic Characteristics of the household and individual participants
The respondents were mostly women (92.3 percent). The median age of the respondents
was 47yrs, and the age ranged from 19 years to 80 years. More than half of the participants
(59.8 percent) were in the age group of 40-49 years. The mean size of the households was
4 (3.98+1.2). More than half of the respondents (57.6 percent) were homemakers. About
12 percent of the respondents (11.8 percent) had an income from a regular job. Nearly half
of the respondents (47.2 percent) had education up to high school. One-fourth of the
respondents (23.6 percent) had an education upto graduation or above. The monthly income
of half of the selected households (49.4 percent) was below 10000 rupees. More than fifty
percent of the households owned a BPL (Below Poverty Line) card. Majority of the
participants were living in the houses that they owned. More than half of the
respondents(56.5) had been residing in the city for more than 16 years, with duration of

residence ranging from one year to 80 years.

24



Almost all of the households (97%) were living in pucca houses and about 60 percent of
the houses were single -family houses. A subjective assessment of the economic status of
the households was made by the researcher based on the type of roof, floor, and material
condition of the household and classified into high, middle, and low. Nearly half of the
households belonged to the middle category according to this assessment. Table 3.1

presents the characteristics of the households and individual respondents.

Table: 3.1 Characteristics of the respondents and households

Variables Frequency (%) N=271
Sex

Male 21 (7.7)
Female 250 (92.3)
Age (in years)

19-39 71 (26.2)
40-59 162 (59.8)
60 and above 38 (14)
Education

No formal education 5(1.8)
Upto higher secondary school 202 (74.6)
Graduation and above 64 (23.6)
Occupation

Regular income 32 (11.8)
Self-employed 38 (14)
Homemaker 156 (57.6)
Daily wage 18 (6.8)
Unemployed 27 (10)
Income

Upto 10000 134 (49.4)
10001- 20000 80 (29.5)
20001-30000 40 (14.8)
Above 30000 17 (6.3)
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Ration card

Above poverty line (APL) 107 (39.5)
Below poverty line (BPL) 156 (57.5)
No card 8 (3)
Household members

Upto four 194 (71.6)
More than 4 77 (28.4)
Type of ownership

Own house 243 (89.7)
Rented house 28 (10.3)
Duration of residence in the

city

Upto 5 years 35(12.9)
6 — 15 years 83 (30.6)
16 years and above 153 (56.5)
Type of residence

Single family homes 161 (59.4)
Townhouses 81 (29.9)
Apartments 11 (4.1)
Slum regions 18 (6.6)
Type of household

Pucca 263 (97)
Semi Pucca 8 (3)
Socio-economic status

Low 119 (43.9)
Medium 130 (48)
High 22 (8.1)




3.2 Household solid waste management practices

3.2.1 Household waste segregation practices

One of the major objectives of the study was to explore solid waste management practices
at the household level in Thiruvananthapuram City. The results (Table 3.2) indicate that 80
percent of participants responded that they segregated waste within their households. Most

of the respondents (86.7 percent ) were informed about solid waste management.

Table 3.2 Segregation of waste in households

Variable Frequency (%) N=271
Segregation of waste in the household

Yes 218 (80.4)

No 53 (19.6)

3.2.2 Storage of different types of waste in households

Almost all households had separate storage containers for storing organic wastes. About 88
percent of the participants responded that they stored plastic waste materials separately.
More than half (57 percent) of the households stored paper waste along with the other
household waste. More than three fourth of the household stored metal and glass waste with
other household wastes. Nearly 95 percent responded that they stored discharged batteries
along with the other household wastes. Nearly half of households placed expired medicines
and medicine strips separately. Nearly 95 percent responded that they stored E- waste along

with other household waste. (Figure 3.1)
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Figure 3.1 Storage practice of different types of household waste
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3.2.3 Disposal practices of different types of waste

More than half of the respondents dumped biodegradable waste in their backyard or near
plants. Around 12.5% of the respondents disposed their biodegradable waste through the
formal waste collection scheme. Only around 11 percent of the respondents reported that

they practiced composting of biodegradable wastes in their households (Table 3.3)

Nearly three fourths of the respondents used the formal waste collection system (Haritha
Karma Sena-HKS) to dispose of their plastic wastes while one fourth of the households
reported that they burnt plastic waste. Half of the respondents reported that they burnt paper
discards. Nearly half of the respondents depend on informal waste collectors to dispose
metal, glass, discarded batteries and e-waste . More than seventy percent of the respondents

relied on informal waste collectors to dispose the e waste from their households (Table 3.3)
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Table 3.3 Disposal practices of different types of waste in the household

Biodegra | Plastic | Paper Metal Glass Battery | Medicine | E
dable n=270 | n=270 n=245 n=231 | n=157 | n=55 waste
waste n=39
n=270
Dumped in | 161 7(26) |6(2.2) 2(0.8) - 19 11 (20)
the backyard (596) (121)
or near
plants
Feeding pets | 34 (12.6) - - - - -
Burning 1(0.4) 59 147 - - - 31(56.4) | -
(21.9) | (54.5)
Burying 7 (2.6) - - - - - - -
Composting | 29 (10.7) | - - - - - - -
Formal 38 (14.1) | 194 87 (32.2) | 65(26.5) | 59 26 4 (7.3) 5
waste (71.8) (25.5) | (16.6) (12.8)
collection
(HKS)*
Informal - 5(1.9) |23(85) | 154 147 112 3(5.5) 28
waste (62.9) 63.7) | (71.3) (71.8)
collection
recycling - - 1(0.4) - - - - -
Others _ 5(1.8) |6(2.2) 24 (9.8) | 25 - 6(10.8) |6
(10.8) (15.4)

*HKS — Harithakarmasena — formal waste collection system — Government initiative

Note : Figures in parentheses represent the percentage of the column’s total

3.2.4 Details regarding waste collection in the area

About 93 percent responded that there was regular waste collection in their residential area.
More than half of the respondents used public formal waste collection service organized by
the corporation. One-fifth of the respondents did not use any type of formal collection
service. Around one third of the respondents managed all types of waste in their household
itself. Nearly two thirds of the respondents who did not use any collection services reported

that they did not use any service either because the service was irregular, or were not at

home during the collection time or difficulty in paying user fee (Table 3.4).
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In about 15 percent of households there was daily collection services while household waste
was collected once a month in more than half (59.4 percent) of the households. More than
half of the respondents rated the waste collection in their area fair. User fee for households
ranged from 100 rupees to 400 rupees (Table 3.4).

Table 3.4 Details regarding waste collection in the area

Variable Frequency (%) N=271

Regular formal waste collection in the
area

Yes 252 (93)
No 19 (7)
Type of collection service used

Public (door to door collection) 172(63.5)
Private 17(6.3)
Both 26(9.6)
None 56 (20.7)
Rating of waste collection in their area

Poor 11 (4.1)
Fair 177 (65.3)
Good 83 (30.6)
Why no collection service in household

(n=56)*

Manage waste in household 18 (32.1)
Not in house during collection time 11 (19.7)
Irregular collection service 10 (17.8)
Rodents and other issues due to stored 3(5.4)
waste

Difficult to pay user fee 10 (17.8)
No service in the locality 4(7.2)
Collection frequency (n=215)**

daily 42 (15.5)
Once weekly 3(1.1)
Monthly 161 (59.4)
Irregular 9(3.3)
User fee (n=201)***

Rs 100 159 (58.7)
Above Rs 200 42 (15.5)

* Households that have no collection service
** Households having any type of collection service
*** No user fee in the case of informal collectors.
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3.3 Source of information regarding solid waste management

Most of the respondents (86.7 percent ) received information about solid waste
management (Table 3.5). For more than half of the respondents ,the source of information
regarding solid waste management was through television. Awareness classes and social
media were also mentioned as source of information by nearly half of the

participants.(Figure 3.2)

Table 3.5 Households informed about solid waste management

Informed about SWM Frequency (%) N= 271
Yes 235 (86.7)
No 36 (13.3)

Figure 3.2 Source of information regarding solid waste management
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3.4 Participants Perceptions regarding solid waste management

This section explores the responses of the participants of the survey to questions related to
the environment.

Out of 271 households, more than three fourth of the participants (86.3 percent) responded
that they sighted waste dumped on roadsides in their locality. One-fifth of the total
participants (19.6 percent) sighted waste dumped in open fields/areas. About 13 percent of

respondents have seen waste in ponds or water bodies (figure 3.3).

Figure 3.3 Waste dumping sightings in the locality

Waste dumping sightings in the locality
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Three fourth of the participants (73.1 percent) responded that improper solid waste
management was an issue affecting the environment. More than half of the participants
responded that waste collection in their area was fair. Nearly three fourth of participants
(68.3 percent) responded that the quality of the environment was much better compared to

5 years ago. (Table 3.6)
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Table 3.6 Perception towards solid waste management

Variable Frequency (%) N=271

Solid waste is an issue affecting the
environment
Yes 198 (73.1)

No 73 (26.9)

Quality of environment compared to 5
years earlier

Excellent 3(1.1)
Much better 185 (68.3)
The same 57 (21)
A little worse 4 (1.5)
Don’t know 22 (8.1)

3.5 Use and pattern of use of diapers in households
Out of the 271 households in the study, one-fifth of them had a member using disposable
diapers. The user age ranged from 3 months to 91 years (Table 3.7).

Table 3.7 Diaper user in the household

Variable Frequency (%) (n=271)
Diaper user in the household

Yes 55 (20.3)

No 216 (79.7)

Out of these 55 users,49 was using baby diapers and 6 were using adult diaper. Baby diaper
user age ranged from 3 months to 3 years while adult diaper users age ranged from 71 years

to 91 years (Table 3.8).
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Table 3.8 Details regarding diaper usage

Variable Frequency (%) n=55
Type of diaper

Baby diaper 49 (89.1)

Adult diaper 6 (10.9)

Sex of the user

Male 20 (36.4)
Female 35 (63.6)

Age of the user

3 months — 36 months 49 (89.1)

71 years — 91 years 6(10.9)

3.5.1 Use and pattern of use of child diaper

Around half of the children for whom diapers were used were aged less than or equal to
one year. Half of the child diaper users were up to one year old. Around 67 percent of the
total child diaper users (n=49) used exclusively disposable diapers, while 30 percent

reported that they used both disposable and cloth diapers (Table 3.9)

Table 3.9 Age of the user and type of diaper

Variable Frequency (%) n=49
Age of the user

Upto 12 months 28 (50.9)

13 months-24 years 17 (30.9)
Above 24 months 4(7.3)

Type of child diaper

Cloth diaper 1(2)
Disposable diaper 33 (67.3)

Both 15 (30.6)
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Out of the 16 respondents who reported that they used cloth diapers either exclusively or
other wise, about half responded that they used them because cloth diapers are reusable.
One-fourth of them were using cloth diapers due to difficulties in disposing single use
diapers (Table 3.10).

Table 3.10 Reasons for using cloth diaper

Why cloth diapers Frequency (%) n=16
Reusable 8 (50)

Due to difficulties in disposing disposable 4 (25)
diapers

Disposable diapers are not environment 2 (12.5)
friendly

Disposable diapers are harmful for children 2 (12.5)

3.5.2 Use and pattern of use of child disposable diaper

Out of 271 households,48 of them had a child who needed a disposable diaper either daily
or occasionally.18 users were using disposable diapers daily. Half of the child disposable
diaper users were between 1 year and two years. Three fourth of daily users were using one
diaper daily while among the occasional users, number of diapers used monthly ranged
from 1 to 15 (Table 3.11).

Table 3.11 Pattern of use of child disposable diaper

Variable Frequency (%o)
How often use disposable diapers

(n=48)

Daily 18 (16.7)
Occasionally 30 (83.3)
No of diapers used daily (n=18)

One 14 (77.7)
Two 3(16.7)
Three 1 (5.6)

No of diapers used occasionally (in a
month) (n=30)

15 14 (46.7)
6-10 14 (46.7)
11-15 2 (6.6)
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The respondents who bought diapers for children in their households (48) reported that they
chose to use them for the sake of convenience. About eighty percent of the users reported
that price was the factor they considered while they purchased diapers for children followed
by absorption capacity, availability and whether it tends to cause irritation and rash. One
third of the respondents said that they spent more than 600 rupees per month to buy

disposable diapers. The average amount spent was 400 rupees per month (Table 3.12).

Table 3.12 Factors considered, cost and source of information in diaper purchase for
children

Variable Frequency (%) (n=48)

Characteristics considered while buying
diapers (n=48) multiple responses

Absorption capacity 24 (50)
Fit 8 (16.6)
Irritation and rash experience 11 (22.9)
Wetness indicator 4 (8.4)
Price 38 (79.1)
Availability 15 (31.2)
Diaper type 5(10.4)
Amount to buy diaper (monthly) n=48

Upto 200 rupees 21 (43.7)
Rs 300-500 13 (27.1)
Rs600 and above 14 (29.2)

Source of information about diapers

(n=48) multiple responses

Experience with using other brands 40 (83.3)
Family members 3(3.5)
friends 4 (8.3)
Social media 9 (18.7)
TV ad 3(3.5)
Others 8 (16.6)
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3.5.3 Use and pattern of use of adult disposable diapers

Only six respondents reported that they had adult diaper users in their households. Three
of the adult diaper users were aged 80 years and above. Three of them were using it due to
incontinence while two of them were using it due to mobility and cognitive impairment.
Four of them needed three diapers daily. Caretakers of three of them reported that they

spent more than 1500 rupees monthly to buy diapers (Table 3.13).

Table 3.13 Details regarding usage of adult diaper

Variable Frequency (%) n=6
Age of the user

71-79 years 3 (50)

80 and above 3 (50)
Reason to use adult diaper

Mobility Impairment 1(16.7)
Mobility and cognitive impairment 2 (33.3)
Incontinence 3 (50)

No. of diapers used daily

Two 1(16.7)
Three 4 (66.6)
Four 1(16.7)
Source of Information

Experience with other brands 2 (33.3)
Physician 4 (66.7)
Diaper cost - Monthly

Upto Rs 1500 3 (50)
More than Rs 1500 3 (50)
Factors considered in the purchase of

adult diaper

Absorption capacity 5(83.3)
Leak proof 1(16.7)
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3.6 Diaper disposal practices

Half of the households with disposable diaper users stored used diapers in closed bins,
while 10 percent stored the used diaper with other household waste. Half of the respondents
burnt soiled diapers. More than one fourth of the participants said they removed inner gel
and flushed it in the latrine or disposed it in the surroundings and burnt the outer cover

(Table 3.14)

Table 3.14 Diaper storage and disposal practices

Variable frequency (%) n=54
Disposable diaper storage

In open bins 4 (7.4)
In closed bins 30 (55.5)
In polythene covers 12 (22.2)
With other household waste 5(9.3)
Thrown in open places 3(5.6)
Disposal practices

Burning 25 (46.3)
Burying 4(7.4)
Open dumping 4(7.4)
Removing inner gel in latrine or 19 (35.1)

surroundings and burning outer cover
Collection agency 1(1.9)
Incineration 1(1.9)
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3.6.1 Details regarding diaper collection service

Only 1 household out of the 54 was used private formal collection service. More than
three fourth of the respondents from these households were not willing to take soiled
diapers to a collection center. Nearly half of the diaper using households were not willing
to use diaper collection services if the local body introduced one. One-fourth of them
responded that their willingness to use collection service depends on the user fee.(Table
3.15)

Table 3.15 Details regarding diaper collection service

Variable Frequency (%) (n=271)
Whether any using collection service

Private 1(1.9)
None 53(98.1)
Willingness to take diaper to a collection

centre

Yes 8 (14.8)
No 46 (85.2)
Willingness to use corporation service if

introduced

Yes 17 (31.5)
No 23 (42.6)
Depends on user fee 14 (25.9)

BIVARIATE ANALYSIS

Bivariate analysis was done to explore for any associations between the household solid
waste management practices, the pattern of diaper use and the sociodemographic
characteristics of the respondents who was primarily responsible for the waste management
within the households. Chi-squared test and fisher’s exact tests was done to study the
association between the predictor variables and outcome variables and a p-value of less

than 0.05 was considered as significant.
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3.7 Socio-demographic characteristics of household/individual respondent and
household waste segregation practices

The result of the analysis presented in Table 3.16 indicate that respondents with higher
education, higher economic status, who owned their house, and those who lived in single-
family home were significantly more likely to segregate different types of waste in
households (p value<0.05).

Table 3.16 Socio demographic characteristics of household/individual respondent
and house hold waste segregation practices

Segregation of waste in P Value
household
Characteristics Yes No Chisquare  Fisher’s
value exact test

value

Sex

Male 15(71.4) 6 (28.6) - 0.263

Female 203 (81.2) 47 (18.8)

Age

19-39 54 (76.1) 17 (23.9)

40-59 137 (84.6) 25 (15.4) 0.093 -

60 and above 27 (71.1) 11 (28.9)

Education

No formal education 3 (60) 2 (40)

Upto Higher secondary 155 (76.7) 47 (23.3) - 0.002"

Graduation and above 60 (93.7) 4 (6.3)

Occupation

Regular income 29 (90.6) 3(9.4)

Self employed 32 (84.2) 6 (15.8)

Home maker 119 (76.3) 37 (23.7) 0.113 -

Daily wage 13 (72.2) 5(27.8)

Unemployed 25 (92.6) 2 (7.4)
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Income

Upto 10000 98 (73.1) 36 (26.9)

10001- 20000 69 (86.2) 11 (13.8) 0.023" -
20001-30000 35 (87.5) 5(12.5)

Above 30000 16 (94.1) 1(5.9)

Ration Card

BPL 125 (80.1) 31 (19.9)

APL 91 (85) 16 (15) <0.001" -
No card 2 (25) 6 (75)

Tenure status

Oown 201 (82.7) 42 (17.3) 0.005 -
rented 17 (60.7) 11 (39.3)

Residence duration

Upto 5 years 24 (68.6) 11 (31.4)

6 — 15 years 71 (85.5) 12 (14.5) 0.105 -
16 years and above 123 (80.4) 30 (19.6)

Residence Type

Single family homes 139 (86.3) 22 (13.7)

Town houses 63 (77.8) 18 (22.2) - 0.001"
Apartments 5 (45.5) 6 (54.5)

Slum regions 11 (61.1) 7 (38.9)

Household members

Upto 4 153 (78.9) 41 (21.1) 0.299 -
More than 4 65 (84.4) 12 (15.6)

Household type

Pucca 213 (81) 50 (19) - 0.191
Semi pucca 5 (62.5) 3(37.5)

* Significance level — p value <0.05
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3.8 Association between household sociodemographic characteristics and awareness
regarding solid waste management

Bivariate analysis indicates that higher education, better economic status, who owned their
house, residents of the city for more than 6 years and those who lived-in single-family

homes were more informed regarding solid waste management.(p value <0.05) Table 3.17

Table 3.17 Association between household sociodemographic characteristics and

awareness regarding solid waste management

Informed about solid waste P value
management
Characteristics Yes No Chi square Fisher’s
value exact test

value

Sex

Male 20 (95.2) 1(4.8) - 0.328

Female 215 (86) 35 (14)

Age

19-39 61 (85.9) 10 (14.1)

40-59 145 (89.5) 17 (10.5) 0.095 -

60 and above 29 (76.3) 36 (13.3)

Education

No formal education 3 (60) 2 (40)

Upto Higher secondary 169 (83.7) 33 (16.3) - <0.001"

Graduation and above 63 (98.4) 1(1.6)

Occupation

Regular income 31 (96.9) 1(3.1)

Self employed 34 (89.5) 4 (10.5)

Home maker 130 (83.3) 26 (16.7) - 0.079

Daily wage 14 (77.8) 4 (22.2)

Unemployed 26 (96.3) 1(3.7)
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Income

Upto 10000 105 (78.4) 29 (21.6)

10001- 20000 73 (91.2) 7(8.8) - 0.001"
20001-30000 40 (100) 0

Above 30000 17 (100) 0

Ration Card

BPL 127 (81.4) 29 (18.6)

APL 106 (99.1) 1(0.9) <0.001" -
No card 2 (25) 6 (75)

Tenure status

Own 218 (89.7) 25 (10.3) - <0.001"
rented 17 (60.7) 11 (39.3)

Residence duration

Upto 5 years 24 (68.6) 11 (31.4)

6 — 15 years 77 (92.8) 6 (7.2) 0.002" -
16 years and above 134 (87.6) 19 (12.4)

Residence Type

Single family homes 148 (91.9) 13 (8.1)

Town houses 69 (85.2) 12 (14.8) - <0.001™
Apartments 4 (36.4) 7 (63.6)

Slum regions 14 (77.8) 4 (22.2)

Household members

Upto 4 167 (86.1) 27 (13.9) 0.626 -
More than 4 68 (88.3) 9(11.7)

Household type

Pucca 230 (87.5) 33 (12.5) - 0.075
Semi pucca 5 (62.5) 3(37.5)

* Significance level — p value <0.05
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3.9 Socio demographic characteristics of households and use of formal waste
collection service in the household

A significant association was found between respondents from higher socioeconomic
background, who owned houses, those living in pucca households and who were living in
the city for more than 6 years and the use of formal waste collection service in the

household. (Table 3.18)

Table 3.18 Socio demographic characteristics of households and presence of waste

collection service in the household

Collection service in P value
household
Characteristics Any one of the none Chi square Fisher’s
services value exact test

value

Sex

Male 14 (66.7) 7 (33.3) - 0.159

Female 201 (80.4) 49 (19.6)

Age

19-39 51 (71.8) 20 (28.2)

40-59 135 (83.3) 27 (16.7) 0.121 -

60 and above 29 (76.3) 9(23.7)

Education

No formal education 2 (40) 3 (60)

Upto higher secondary 158 (78.2) 44,(21.8) - 0.038"

Graduation and above 55 (85.9) 9(14.1)

Income

Upto 10000 96 (71.6) 38 (28.4)

10001- 20000 71 (88.7) 9(11.3) 0.017" -

20001-30000 33 (82.5) 7 (17.5)

Above 30000 15 (88.2) 2 (11.8)
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Ration Card

BPL 124 (79.5) 32 (20.5)

APL 89 (83.2) 18 (16.8) <0.001" -
No card 2 (25) 6 (75)

Tenure status

Own 204 (84) 39 (16) <0.001" -
Rented 11 (39.3) 17 (60.7)

Residence duration

Upto 5 years 19 (54.3) 16 (45.7)

6 — 15 years 68 (81.9) 15 (18.1) <0.001" -
16 years and above 128 (83.7) 25 (16.3)

Residence Type

Single family homes 137 (85.1) 24 (14.9)

Town houses 61 (75.3) 20 (24.7) - 0.004"
Apartments 5 (45.5) 6 (54.5)

Slum regions 12 (66.7) 6 (33.3)

Household members

Upto 4 151 (77.8) 43 (22.2) 0.333 -
More than 4 64 (83.1) 13 (16.9)

Household type

Pucca 211 (80.2) 52 (19.8) - 0.060
Semi pucca 4 (50) 4 (50)

* Significance level — p value <0.05

3.10 Socio demographic characteristics of households and their perception regarding
solid waste as an environmental concern

The perception regarding household solid waste as an environmental concern among
different socio demographic characteristics is given in table 3.19 .There was a statistically
significant association between respondents who considered solid waste an issue affecting

environment and age, education, economic status ,residence type and household type.
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Table 3.19 Socio demographic characteristics of households and their perception

regarding solid waste as an environmental concern

Solid waste as an environmental P value
or health concern
Characteristics Yes No Chi Fisher’s
square  exact test
value value
Sex
Male 14 (66.7) 7 (33.3) 0.492 -
Female 184 (73.6) 66 (26.4)
Age
19-39 52 (73.2) 19 (26.8)
40-59 125 (77.2) 37 (22.8) 0.024" -
60 and above 21 (55.3) 17 (44.7)
Education
No formal education 3 (60) 2 (40)
Upto Higher secondary 134 (66.3) 68 (33.7) - <0.001"
Graduation and above 61 (95.3) 3(4.7)
Occupation
Regular income 30 (93.6) 2 (6.3)
Self employed 28 (73.7) 10 (26.3)
Home maker 113 (72.4) 43 (27.6) 0.021" -
Daily wage 12 (66.7) 6 (33.3)
Unemployed 15 (55.6) 12 (44.4)
Income
Upto 10000 79 (59) 55 (41)
10001- 20000 69 (86.2) 11 (13.8) <0.001" -
20001-30000 35 (87.5) 5(12.5)
Above 30000 15 (88.2) 2 (11.8)
Ration Card
BPL 101 (64.7) 55 (35.3)
APL 95 (88.8) 12 (11.2) <0.001" -
No card 2 (25) 6 (75)
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Tenure status

Oown 181 (74.5) 62 (25.5) 0.120 -
rented 17 (60.7) 11 (39.3)

Residence duration

Upto 5 years 23 (65.7) 12 (34.3)

6 — 15 years 64 (77.1) 19 (22.9) 0.434 -
16 years and above 111 (72.5) 42 (27.5)

Residence Type

Single family homes 128 (79.5) 33 (20.5)

Town houses 56 (69.1) 25 (30.9) - 0.004"
Apartments 5 (45.5) 6 (54.5)

Slum regions 9 (50) 9 (50)

Household members

Upto 4 138 (71.1) 56 (28.9) 0.256 -
More than 4 60 (77.9) 17 (22.1)

Household type

Pucca 197 (74.9) 66 (25.1) - <0.001"
Semi pucca 1(12.5) 7 (87.5)

* Significance level — p value <0.05

3.20 Informed about solid waste management and segregation of house hold waste
Half of the respondents who were not informed about solid waste management was not
practicing segregation of waste. There was a significant association between informed
about solid waste management and segregation of waste (p value <0.001) Table 3.20

Table 3.20 Informed about solid waste management and segregation of house hold

waste
Segregation of household waste P value
Yes No
Informed about Yes 200 (85.1) 35 (14.9) <0.001"
solid waste
management No 18 (50) 18 (50)

* Significance level — p value <0.05

47



3.12 Informed about solid waste management and collection service in the household
Half of the respondents who were not informed about solid waste management was not
having any type of collection service in the household. There was a significant association
between being informed about solid waste management and households having waste

collection services(p value <0.001) Table 3.21

Table 3.21 Informed about solid waste management and collection service in the

household
Collection service in household P value
Yes No
Informed Yes 197 (83.8) 38 (16.2) <0.001"
about solid
waste No 18 (50) 18 (50)
management

* Significance level — p value <0.05 - y square test

3.13 Barriers and challenges faced by various stakeholders in solid waste management

Identifying barriers and challenges among various stakeholders in solid waste management
was the minor objective of the study. Structured In depth interview was conducted with
two local body officials, two formal waste collectors(Haritha Karma Sena members),one
informal waste collector and a private agency manager to identify the barriers and
challenges in solid waste management. The interview guide contained questions related to
stakeholder’s role in waste management, governance and policy, difficulties in
implementing programmes, public participation and various barriers and challenges faced

by them.
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The main theme that emerged from the interviews with the officials of Thiruvananthapuram
Corporation was that there was inadequate infrastructure for effective solid waste
management. According to the senior officials interviewed, insufficient infrastructure was
the most significant challenges to solid waste management in urban Thiruvananthapuram.
Absence of centralized plants, recovery facilities and space limitations were the other
issues that they perceived as barriers in effective solid waste management in the city. The
concern that was raised by one of the officials was that the Thiruvananthapuram city did

not have any waste to energy plants.

“When it comes to the rankings, other states are having a centralized plant and we don 't
have a centralized plant. we are not having a centralized plant to process the waste
collected from the households...so we perform low in national rankings. We don’t have a
system for processing construction demolition wastes... also a big challenge is we don’t

have a system to process sanitary wastes ” — Corporation official 1D 03

Absence of centralized plants and recovery facilities, lack of facilities set up for processing
construction and demolition waste and sanitary waste were according to them the reasons
for the low performance of Thiruvananthapuram City in national rankings related to solid
waste management. Space limitation was another barrier according to the senior officials
of the corporation since it compromises the setting up of landfills and waste treatment
plants. Also, corporation officials mentioned that currently sanitary wastes are not collected
by the formal waste collection system. Their opinion was that there existed a contradiction
regarding categorization of sanitary waste as dry waste according to Central Pollution

Control Board (CPCB) AND Solid Waste Management (SWM) rules 2016 and as a
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biomedical waste under Bio Medical Waste Management rules. Collection of diapers and
sanitary napkins are therefore not done since incineration facilities are not available.

Lack of Public awareness and support in matters related to waste management regulations
and practices were the cited reasons for public non-compliance and illegal waste dumping.
Strict enforcement in the case of defaulters of user fee payment for waste collection is not

possible and hence many of the users do not make regular payments for the service.

“We just issue notices.. now there are new government orders that people who do not
cooperate and pay the user fee to Haritha Karma Sena regularly, It could be levied from

building taxes... so strengthening the enforcement is our plan’- Corporation Official 1D 04

A major stumbling block that hinders the efforts of the corporation is the objection of local
communities to any efforts to set up smaller decentralized waste treatment plants in their

neighborhoods.

“ There are no financial issues....Various departments of state and central government,
world bank etc. are ready to give financial assistance... Its due to the objection of people
in Kerala we couldn’t carry out many initiatives, it’s difficult to even build a mini plant due

to public resistance ” . Corporation official ID 03

Haritha Karma Sena (Green technicians) is a team of women entrepreneurs from the
Kudumbashree responsible for collection, transportation ,processing ,disposal and
management of waste in collaboration with respective Local Self Government institutions
(LSGs) in Kerala. This Micro Enterprise (ME) group generally involved in collection of

non-biodegradable wastes from households. The user fee collected from the households for
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waste collection services is the major source of income for the Haritha Karma Sena
members. Another source of revenue for this ME is the money obtained through the sale of
non-biodegradable wastes. The members themselves calculate and distribute their monthly
income and have to submit a detail report to corporation.

The themes that emerged from the in-depth interviews with these formal waste collectors
are the following. The most important barrier that they raised was the inadequate number
of vehicles for waste collection. All the formal waste collectors interviewed mentioned that
inadequate waste collection vehicles make it difficult for them to carry out door to door
waste collection. Presently the waste collectors travel to each household by foot, scooters
and auto rikshaws for which they pay. The collected waste from households is then taken
to sorting places in each locality and then transported to the nearest resource recovery plant
in waste collection vehicles of the corporation. Since there are no vehicles for door-to-door
collection funded by the corporation there is delay in door to door collection and difficulties

in carrying huge volume of waste.

“We don’t have any vehicles...We walk...Only one member has vehicle...it’s a scooter. We
keep all the collected waste at a place and she takes it to the sorting place. - Formal waste

collector ID01

“Sometimes there will be some issues with vehicles, then waste collection timings get

changed...also we have to pay for the maintenance charges from our income” — Formal

waste collector ID02
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The waste collectors also raised the reluctance of households to pay user fee for their
services regularly. Since user fee sustains the Haritha Karma Sena model, they feared

whether their work is going to be abruptly stopped.

“It is very difficult to collect user fee from households...sometimes there can be a delay of

two to three weeks to pay salary for the members” - Formal waste collector ID02

The sustainability and well-being of HKS members is also compromised as they lack
sufficient socio-economic and health safeguards and irregular training and capacity
building programmes.
“We do not have any health insurance...Discussion is happening on that matter”.

- Formal waste collector ID02

“In the beginning, we all had class related to waste management...now they call
occasionally for classes”

- Formal waste collector ID01

Informal waste collectors are also part of this solid waste management cycle in the country
and an interview with one such collector indicated that they also receive poorly segregated
non-biodegradable waste from households and also collect card boards and bottles from
public dumps. They sell the bottles, cardboards and magazines to scrap dealers and burn or

dump the others.

A common theme that had emerged from all the stakeholders is the poor segregation of
waste at household level. This was cited as a major setback for effective and sustainable

solid waste management in the city. The general opinion was that the attitude of the public
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towards the door-to-door waste collectors are often negative and they repeatedly make them
visit several times in order to collect the user fee and that the public participation and

cooperation towards effective solid waste management.

A major concern expressed by the formal and informal waste collectors was their concern
regarding the frequent injuries they sustain as a result of improper waste segregation by
households.

“ Sometimes we come across waste that is mixed with broken glass and other items...its

very dangerous...we often get injured” - Formal waste collector ID01

One of the Haritha Karma Sena member mentioned about the insufficient provision for
protective gears for waste collectors and emphasised the need for additional protectives for
their health and safety.

“Its rainy season around..we have requested for raincoats. Door to door collection is very

difficult during monsoon” - Formal waste collector ID02

During the interview one of the participants also mentioned about lack of basic facilities
like washrooms in sorting places where they have to work upto five or six hours. The lack
of washrooms poses significant challenge for waste collectors as they have to rely on nearby
households which may not be convenient or feasible. As a result, they have to wait until
they return home to use proper toilet facilities, thus affecting the well-being of waste

collectors.
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An interview with an official of a private provider agency that collects sanitary waste
(soiled diapers and napkins ) once weekly in incinerable plastic bags and transports them
in enclosed vans to be incinerated at the twin - chamber high temperature facility of Kerala
Enviro Infrastructure Limited (KEIL) at Ambalamedu which is about 200 kms from
Thiruvananthapuram city was also done. They had about 400 clients for diaper disposals
and around 50 for sanitary napkins. He said there were several enquiries for such services
which could not be accommodated because it exceeded their capacity to handle. He was
also of the opinion that the private sector could contribute lot to solid waste management
but would encourage participation if the processes, regulations and procedures are more
smooth, friendlier and streamlined.

More than two people interviewed had also mentioned that there were informal waste
collectors who collect sanitary waste and dump or bury them in open space just outside the

border of district with the Tamil Nadu state.
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CHAPTER 4

DISCUSSION AND CONCLUSION

4.1 Household waste segregation practices

The objectives of the study were to assess solid waste management practices and to
understand the waste management of soiled single use diapers in the households of
Thiruvananthapuram City.

In this study, 80.4% of the households practiced segregation of waste at source. This is
higher than the estimate ina report published in 2021 that around 70 percent of households
in Kerala practice segregation of waste at source (The State of Decentralized Solid Waste
Management in Kerala Report 2021). Similar community studies from India and other
developing countries have found the proportion of residents practicing waste segregation
ranging from 10 to 40 percent(Kiran et al., 2015; Mahajan and Sudan, 2023; Warunasinghe
and Yapa, 2016). One of the reasons could be the sustained efforts in Kerala through the
governmental and non-governmental agencies for ‘garbage — free Kerala’. Large scale
awareness creation and educational programmes through the creation of ‘Haritha Karma
Sena’ (Green technicians for waste collection, transportation and disposal) and waste
management through the local self-governments and Suchitwa mission, Technical Support
Group (TSG) in Waste Management sector under the Local Self Government Department,
Government of Kerala. Around 87% of the respondents had received information about
solid waste management could be an indication for this effort.

Under the ‘Haritha Karma Sena’ (HKS) scheme, segregation at source is mandatory for
door-to-door collection. The segregation is mainly to separate biodegradable and non-
biodegradable wastes. The finding that the practice of segregation of waste at source was

associated with higher educational socio-economic status was in conformity with studies
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done earlier (Eshwari et al.,2019).Those living in single family homes reported higher rates
of segregation of waste at source compared to participants those residing in apartments
(86% vs 45%) may be due to the limited availability of space in the apartments for storage.
Almost all the households had separate storage containers for storing organic wastes and
88 percent of the participants responded that they stored plastic waste materials separately.
However, all other kinds of wastes including e wastes, batteries, metal and glass were stored
together by a majority of the respondents. This gap could be addressed in the next level of

training and skill building.

5.2 Household waste collection services

Nearly half of the households had links to the formal waste collection and nearly one fourth
had no access to any waste collection service; which is similar to a study conducted in
Palakkad Municipality, Kerala where 56 percent depended on door to door collectors
(Mahima and Lavanya, 2016). More than one fourth of the households which didn’t have
any service were due to the difficulty in paying user fee and irregular services.

Almost all households managed organic wastes at source itself, while more than three
fourth of the households used the formal collection system for plastic wastes. This may be
because HKS mostly takes non- biodegradable wastes particularly plastics. A study done
in Brazil has found that the door to door waste collection has shown significant increase in
household participation in waste segregation and collection (Ibafiez-Forés et al., 2018).
Nearly one fifth of the respondents reported that they burnt plastic, similar to the study by
Kiran et al, in Karnataka which estimated 36 percent of participants were burning plastic.
Informal collectors: More than three fourth of households depended on informal collectors
to discard paper, glass, metal, medicines, batteries and e-waste. A study conducted by
Lahiri also indicate that most of the recyclable waste are collected by informal waste

collectors in India (Lahiri,2019).In-depth interviews with the stakeholders indicated that
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the items that are saleable to scrap dealers are sold and the rest are either dumped or burnt.
This was also reported about informal collectors who collect and transport sanitary wastes.
Under the Swachh Bharat Abhiyan & Make in India there is an opportunity to integrate
them into the sustainable solid waste management process through training, skill building
and opportunities for resource generation.

5.3 Source of information regarding solid waste management

Source of information regarding solid waste management for more than half of the
households were through television. Half of the participants mentioned awareness class
conducted by HKS through the local self-governments. A study by Tatlonghari RV et al
revealed that local cable channel was the most widely preferred medium of solid waste
management information (Tatlonghari and Jamias, 2010). A study from Karnataka had
found that neighbours, friends and newspapers were the major source of information (Kiran
etal., 2015).

5.4 Household perception regarding solid waste management

More than three fourth of the participants responded that they have noticed waste dumped
on roadsides in their locality and have noticed waste being dumped in fields and water
bodies. This indicates that people continue to dispose of their household waste in public
places. Nearly three fourths of the participants considered improper solid waste
management as an issue affecting their environment.

5.5 Use and disposal practices of diapers

Nearly one fifth of the households had a member using diaper and majority of the users
were children below three years. Only one out of 55 households that used diapers had an
access to a formal collection services for their disposal. Nearly half of the households
using diapers burnt them as a disposal method. A study in Zimbabwe estimated that around

40 percent burnt soiled disposable diapers (Jesca, 2015). Almost all were using disposable
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diapers, and reasons for use were comfort, time saving and convenience. A study conducted
by Wambui et al, also had similar findings(Wambui et al., 2015).In our study only 15
percent were willing to take used diapers to a collection centre and also there was
significant statistical relationship between education level and willingness to take use
diaper to a collection centre. Nearly one fifth of respondents indicated that their utilization
of diaper collection service would depend on user fee imposed by local body.

In depth interviews revealed that the local private agency that collects and bio incinerates
sanitary waste have above 400 clients and are in a state where they cannot serve more. With
an increasing proportion of elderly population in Kerala, the need for disposal of soiled
diapers will be an imperative in the future. The qualitative component also revealed the
contradiction regarding the categorization of soiled diapers being considered as biomedical
waste under certain rules and as dry wastes under others would have to be resolved and
guidelines on how to dispose of used and soiled diapers and sanitary napkins must be

publicized.

5.6 Barriers and challenges faced by various stakeholders

Identifying barriers and challenges among various stakeholders in solid waste management
was the minor objective of the study. Lack of infrastructure was one of the major challenges
faced by Thiruvananthapuram Corporation. It includes lack of centralized plants and
recovery facilities, space limitations and inadequate waste collection vehicles. This
indicates that a significant proportion of waste collected ends up in landfills without any
processing. A study conducted in Thailand also reveals that lack of adequate collection
vehicles is a major issue regarding solid waste management (Yukalang et al., 2017). All the
stakeholders had mentioned that resistance of citizens to any waste management facility

within their neighborhood is a major stumbling block in creating infrastructure for waste
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management in the city. Innovative strategies to increase public ownership and support may
be required to tide over this .

Geographical location and population density are main reasons for non-availability of land
for infrastructure development. Kerala’s population density according to 2011 census is
860 persons per sq km. Thiruvananthapuram is the most densely populated district (1508)
and population density of Thiruvananthapuram Municipal Corporation is 4457 persons per
sq km. Approximately 11 percent of total land in Kerala is used for non-agricultural
purposes, while a significant portion is occupied by water bodies (World Bank 2023). These
situations put strain on availability of land for infrastructure development and expansion.
The non-payment or delayed payment of user fees may hinder the sustenance of Haritha
Karma Sena, as these directly affect the income of the waste collectors and would

consequently affect their motivation and overall sustainability of this micro enterprise.

5.7 Strengths of the study

e The study used a multistage random sampling to select study participants, ensuring a
representative sample of households in Thiruvananthapuram corporation.

¢ Quantitative and qualitative methods were used in order to gain a broader understanding

about the topic.

5.8 Limitations of the study

e Respondents might have provided answers which were socially desirable and could
have created a bias.

e Since there were only limited number of diaper users in the sample, a detailed analysis

of the waste management practices related to soiled diapers was not possible
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5.9 Conclusion and recommendations

The study found that segregation of waste at source into biodegradable and non-
biodegradable categories was high in Thiruvananthapuram city. The use of formal waste
collection service for disposal of plastic waste also was high among the residents. However
more than half of the households stored waste like metal, glass, medicines, batteries and e-
waste together and relied on informal collectors for their disposal. The formal waste
collection system excludes used diapers and sanitary waste and therefore end up getting
burnt, buried or disposed through informal collectors.

Lacks of sufficient infrastructure like availability of space for waste management facilities,
waste collection vehicles and reluctance to pay/ delayed payment of user fee for formal
waste collection etc are the major challenges to the solid waste management in
Thiruvananthapuram city. The findings also suggests that the local self-governments need
to emphasize on innovative campaigns to get the public more involved and be part of a
sustainable waste management initiative. Future study should address the need for a more

focused and sustained public awareness programs.
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ANNEXURE |

Photographs taken from the study area

Discarded waste in private plots Openly dumped used diapers

Openly dumped waste
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ANNEXURE 11
Participant Information sheet - English

Achutha Menon Centre for Health Science Studies
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram

Solid waste management practices with particular reference to soiled single use diapers in
households of Thiruvananthapuram city, Kerala

Participant Information Sheet-Household survey

Greetings Sir/Madam,

I am Nahda K P, a Master of Public Health (MPH) student at Achutha Menon Centre for
Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & Technology,
Trivandrum. | am carrying out a work as a part of my course requirement. My research is
on solid waste management in households with particular reference to disposable diapers
in Thiruvananthapuram Corporation, Kerala. | request your participation in the study. For
the purpose of the study, | would like to ask you some questions about waste segregation,
disposal practices, diaper use and diaper disposal practices in your household, which will
take about 15 to 20 minutes of your time.

You are being asked to participate in this study because you live in the study area and your
household was randomly selected. The information provided by you will be kept strictly
confidential. It will be maintained securely by the researcher and will not be released to
anyone in a form that would allow yourself or your household to be identified. The research
findings will be reported only in an aggregate form or in a manner that will not allow
individual responses to be identified.

You may not benefit directly from participation in this study now, however it can help to
understand better regarding household solid waste management practices particularly
diapers that may help authorities to bring about solutions to the existing challenges.
Participation in this study is completely voluntary. Even if you decide to participate now
you are free to not answer any question or withdraw at any time. Participation in this is not
expected to harm you in way.

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or the member secretary of our institute’s ethics committee at the following
address:

Dr Nahda K P Dr Srinivas G

MPH 2021 Member Secretary, Institute Ethics Committee
AMCHSS, SCTIMST Sree Chitra Tirunal Institute for Medical Sciences
Mobile: 8129992662 and Technology, Trivandrum

Email: nahda25@gmail.com Ph No: 0471 2524689

Email: iec.mem.sec@sctimst.ac.in
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Achutha Menon Centre for Health Science Studies
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram

Solid waste management practices with particular reference to soiled single use diapers in
households of Thiruvananthapuram city, Kerala

Participant Information Sheet-In depth interview of corporation officials

Greetings Sir/Madam,

I am Nahda K P, a Master of Public Health (MPH) student at Achutha Menon Centre for
Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & Technology,
Trivandrum. | am carrying out a work as a part of my course requirement. My research is
on solid waste management in households with particular reference to disposable diapers
in Households of Thiruvananthapuram Corporation, Kerala. | request your participation in
the study. For the purpose of the study, | would like to ask you some questions to learn
more about various barriers and challenges faced in management of household solid waste
from a health officer perspective.

You are being invited to take part in this study because I feel that you can contribute to my
study based on your experience regarding solid waste management in the city. The
interview will be done in-person or over a phone at a time suitable to you. The entire
interview will be recorded, using a recording device, but no-one will be identified by name
on the record. The information recorded is confidential, and no one else except me and my
guide will access to the information documented during your interview. The research
findings will be reported only in an aggregate form or in a manner that will not allow
individual responses to be identified.

You may not benefit directly from participation in this study. But your participation will
help me to find more about the different aspects of Municipal solid waste and existing
challenges. Participation in this study is completely voluntary. Even if you decide to
participate now you are free to not answer any question or withdraw at any time. You can
ask me any questions that you have, related to this study now or later.

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or the member secretary of our institute’s ethics committee at the following
address:

Dr Nahda K P Dr Srinivas G

MPH 2021 Member Secretary, Institute Ethics Committee
AMCHSS, SCTIMST Sree Chitra Tirunal Institute for Medical Sciences
Mobile: 8129992662 and Technology, Trivandrum

Email: nahda25@gmail.com Ph No: 0471 2524689

Email: iec.mem.sec@sctimst.ac.in
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Achutha Menon Centre for Health Science Studies
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram

Solid waste management practices with particular reference to soiled single use diapers in
households of Thiruvananthapuram city, Kerala

Participant Information Sheet-In depth interview -Formal waste collector

Greetings Sir/Madam,

I am Nahda K P, a Master of Public Health (MPH) student at Achutha Menon Centre for
Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & Technology,
Trivandrum. | am carrying out a work as a part of my course requirement. My research is
on solid waste management in households with particular reference to disposable diapers
among households of Thiruvananthapuram Corporation, Kerala. | request your
participation in the study. For the purpose of the study, I would like to ask you some
questions to learn more about how Haritha karma sena works, collection methods and
various barriers and challenges faced in management of household solid waste.

You are being invited to take part in this study because I feel that you can contribute to my
study based on your experience regarding solid waste management in the city particularly
door-to-door waste collection. The interview will be done in-person or over a phone at a
time suitable to you. The entire interview will be recorded, using a recording device, but
no-one will be identified by name on the record. The information recorded is confidential,
and no one else except me and my guide will access to the information documented during
your interview. The research findings will be reported only in an aggregate form or in a
manner that will not allow individual responses to be identified.

You may not benefit directly from participation in this study. But your participation will
help me to find more about the different aspects of municipal solid waste collection and
existing challenges that may help to bring about changes at a community level.
Participation in this study is completely voluntary. Even if you decide to participate now
you are free to not answer any question or withdraw at any time. You can ask me any
questions that you have, related to this study now or later

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or the member secretary of our institute’s ethics committee at the following
address:

Dr Nahda K P Dr Srinivas G

MPH 2021 Member Secretary, Institute Ethics Committee
AMCHSS, SCTIMST Sree Chitra Tirunal Institute for Medical Sciences
Mobile: 8129992662 and Technology, Trivandrum

Email: nahda25@gmail.com Ph No: 0471 2524689

Email; iec.mem.sec@sctimst.ac.in
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Achutha Menon Centre for Health Science Studies
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram

Solid waste management practices with particular reference to soiled single use diapers in
households of Thiruvananthapuram city, Kerala

Participant Information Sheet-In depth interview -Informal waste collector

Greetings Sir/Madam,

I am Nahda K P, a Master of Public Health (MPH) student at Achutha Menon Centre for
Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & Technology,
Trivandrum. | am carrying out a work as a part of my course requirement. My research is
on solid waste management in households with particular reference to disposable diapers
in Thiruvananthapuram Corporation, Kerala. | request your participation in the study. For
the purpose of the study, | would like to ask you some questions to learn more about
informal waste collection in the city, disposal methods and various barriers and challenges
faced by waste collectors.

You are being invited to take part in this study because I feel that you can contribute to my
study based on your experience regarding solid waste collection and disposal from
households in the city The interview will be done in-person or over a phone at a time
suitable to you. The entire interview will be recorded, using a recording device, but no-one
will be identified by name on the record. The information recorded is confidential, and no
one else except me and my guide will access to the information documented during your
interview. The research findings will be reported only in an aggregate form or in a manner
that will not allow individual responses to be identified.

You may not benefit directly from participation in this study. But your participation will
help me to find more about difference in formal and informal waste collection methods and
various challenges faced. Participation in this study is completely voluntary. Even if you
decide to participate now you are free to not answer any question or withdraw at any time.
You can ask me any questions that you have, related to this study now or later

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or the member secretary of our institute’s ethics committee at the following
address:

Dr Nahda K P Dr Srinivas G

MPH 2021 Member Secretary, Institute Ethics Committee
AMCHSS, SCTIMST Sree Chitra Tirunal Institute for Medical Sciences
Mobile: 8129992662 and Technology, Trivandrum

Email: nahda25@qgmail.com Ph No: 0471 2524689

Email: iec.mem.sec@sctimst.ac.in
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Achutha Menon Centre for Health Science Studies
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram

Solid waste management practices with particular reference to soiled single use diapers in
households of Thiruvananthapuram city, Kerala

Participant Information Sheet-In depth interview -Private agency (manager)

Greetings Sir/Madam,

I am Nahda K P, a Master of Public Health (MPH) student at Achutha Menon Centre for
Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & Technology,
Trivandrum. | am carrying out a work as a part of my course requirement. My research is
on solid waste management in households with particular reference to disposable diapers
in Thiruvananthapuram Corporation, Kerala. | request your participation in the study. For
the purpose of the study, | would like to learn about your company, types of waste collected
particularly diapers and how it is managed.

You are being invited to take part in this study because I feel that you can contribute to my
study based on your experience regarding diaper collection and disposal methods from
households in the city. The interview will be done in-person or over a phone at a time
suitable to you. The entire interview will be recorded, using a recording device, but no-one
will be identified by name on the record. The information recorded is confidential, and no
one else except me and my guide will access to the information documented during your
interview. The research findings will be reported only in an aggregate form or in a manner
that will not allow individual responses to be identified.

You may not benefit directly from participation in this study. But your participation in the
study will help in learning about management of soiled diapers by private agencies.
Participation in this study is completely voluntary. Even if you decide to participate now
you are free to not answer any question or withdraw at any time. You can ask me any
questions that you have, related to this study now or later

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or the member secretary of our institute’s ethics committee at the following
address:

Dr Nahda K P Dr Srinivas G

MPH 2021 Member Secretary, Institute Ethics Committee
AMCHSS, SCTIMST Sree Chitra Tirunal Institute for Medical Sciences
Mobile: 8129992662 and Technology, Trivandrum

Email: nahda25@gmail.com Ph No: 0471 2524689

Email: iec.mem.sec@sctimst.ac.in
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ANNEXURE 111
Consent form — English

Consent form - Household survey

l, , have understood all the information provided

above and I have clarified all the doubts that | had. I agree voluntarily to participate in this
study. | understand that I can withdraw from the interview at any time or not answer any

questions. | am also assured that no personal information will be divulged in any form.

Date: Signature / Thumb
impression

Verbal consent

(If the respondent is not willing to sign or give thumb impression)
Signature of witness
Relation to the participant :
Name of the witness

Date :
Place :
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Consent form - Corporation Official

l, , have understood all the information provided

above and I have clarified all the doubts that | had. I agree voluntarily to participate in this
study. | understand that I can withdraw from the interview at any time or not answer any

questions. I am also assured that no personal information will be divulged in any form.

Date: Signature / Thumb
impression

Verbal consent

(If the respondent is not willing to sign or give thumb impression)
Signature of witness
Relation to the participant :
Name of the witness

Date :
Place :
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Consent form -Formal waste collector

l, , have understood all the information provided

above and I have clarified all the doubts that I had. I agree voluntarily to participate in this
study. | understand that I can withdraw from the interview at any time or not answer any

questions. I am also assured that no personal information will be divulged in any form.

Date: Signature / Thumb
impression

Verbal consent

(If the respondent is not willing to sign or give thumb impression)
Signature of witness

Relation to the participant :

Name of the witness

Date :
Place :
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Consent form - Informal waste collector

I, , have understood all the information provided

above and | have clarified all the doubts that | had. I agree voluntarily to participate in this
study. | understand that | can withdraw from the interview at any time or not answer any

questions. | am also assured that no personal information will be divulged in any form.

Date: Signature / Thumb impression
of Respondent

Verbal consent

(If the respondent is not willing to sign or give thumb impression)
Signature of witness

Relation to the participant :

Name of the witness

Date :
Place :

75



Consent form — Private agency (manager)

l, , have understood all the information provided

above and I have clarified all the doubts that | had. I agree voluntarily to participate in this
study. | understand that | can withdraw from the interview at any time or not answer any

questions. I am also assured that no personal information will be divulged in any form.

Date: Signature / Thumb impression
of Respondent

Verbal consent

(If the respondent is not willing to sign or give thumb impression)
Signature of witness
Relation to the participant:

Name of the witness
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ANNEXURE IV
INTERVIEW SCHEDULE FOR HOUSEHOLD SURVEY

Solid waste management practices with particular reference to soiled single use
diapers among households in Thiruvananthapuram city, Kerala

Participant ID :

Ward No.

House No

SECTION 1 - SOCIODEMOGRAPHIC DETAILS

(I would like to know some details regarding you and your house hold)

SECTION 1 - SOCIODEMOGRAPHIC DETAILS

Q. No | Question Response
1 Name of the respondent
2 Sex of the respondent 1. Male
2. Female
3 What is your age (completed age as of your
last birthday) | years
4 What is your highest education attained? . No formal education

1
2. Primary level (1-4)

3. Upper primary level (5-7)

4. High school level (8-10)

5. Higher Secondary Graduate (11-
12)

. Graduate and above

. Others (specify)

. Professional

. Clerical

. Self employed

. Home maker

. Unemployed

. Manual labourer/Unskilled
. Other (specify)

5 What is your current occupation?

~NOo Ok, WD RPN O

6 What is the monthly income level of
household

7 Type of ration card 1. APL
. BPL
3. Others (specify)

N
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Tenure status of the household 1.
. Rent
3. Others (specify)

N

Ownership

How long have you been living in this place

10

Type of Household

. Kutcha
. Semi Pacca
. Pucca

11

Type of residential area

A ODNREFPFIWDN PR

. Single-family homes
. Town houses

. Apartments

. Slum areas

5.

Others

12

Economic status of the household 1.Low

(Assessment by the researcher 2.
3.

Medium
High

SECTION 2 - SOLID WASTE MANAGEMENT PRACTICES IN THE
HOUSEHOLD
(To understand about storage, collection and disposal practices)

SECTION 2 - SOLID WASTE MANAGEMENT PRACTICES IN THE
HOUSEHOLD

Q. No

Question

Response

13

Have you ever been informed about solid waste
management programmes and services in your
area

1.Yes
2. No
If No, Skip to Q.no.16

14

In What ways have you heard about solid waste
management

. TV

. Newspaper

. Radio

. social media

. Awareness classes
. Posters

15

Do you have regular waste collection in your area

. Yes
.No
If No, Skip to Q.no.20

N RO Ol WDN P

16

Which collection service do you use

1. Public
(Harithakarmasena)
2. Private (specify)

3. Both
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17 how often do they come to collect the waste? 1. Daily
2. Twice weekly
3.0nce weekly
4. Monthly
5. Irregular
6. Others
18 How much are you currently spending for waste
disposal per month | L rupees
19 Do you segregate different type of waste in your | 1.Yes
household? 2. No
20. Details regarding segregation, storage and disposal
Types of solid 21.1.Yes/No | 21.2. If Yes, 21.3. How 21.4. Disposal
waste produced how is it oftenis it practices
in your stored emptied or
household discarded
Food
Plastic
Paper/cardboard
Metal
Glass
Battery
Medicines
E waste
Others (specify)

Fill according to the codes given below

CODES

How is it stored How often is it emptied

Disposal practices

1. Plastic Bins

2. Polythene covers

3. With other household wastes
4. Closed containers

1.Daily

2.0nce in 2 days
3.0nce in 3 days
4.0nce in a week

5. Cardboard boxes 5.Monthly
6.Tins/cans 6.0thers (specify)
Others (specify)

1.Random throwing
2.Burning

3.Burying

4.composting

5.dumping in roadsides

6.In water bodies

7.Scrap seller

8.Incinerator

9.Recycling

10.waste collection (Harithakarmasena)
11.informal waste collection
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SECTION 3-SOLID WASTE MANGEMENT AND ENVIRONMENTAL

IMPACTS
Q.No. Question Response
21 Have you ever noticed waste being dumped in | 1. Near your home
any of these places 2. Roadsides
3. Open fields

4. Ponds or any
waterbodies

environment in the city as compared to the
environment 5 years ago

5. Parks
5. Specify
22 Would you personally say that solid waste isa | 1. Yes
major issue currently affecting the environment | 2. No
23 How do you evaluate the state of solid waste 1.Poor
collection in your area (Public spaces) 2.Fair
3.Good
4.Excellent
24 Overall, how would you rate the quality of the | 1. Much better

2. A little better
3. The same

4. A little worse
5. Much worse

SECTION 4 and SECTION 5 -(Only for households that have any member using

diaper)

SECTION 4 - DIAPER USE (To understand the pattern of use of diaper)

SECTION 4 - DIAPER USE

25 Any of the member in household use diaper 1.Yes
2. No
(answer Q No. if answer
IS yes)
26 Age of the user
27 Sex of the user 1. Male
2. Female

Child diaper questions

28

What type of diaper do you use for the child

1. Cloth diapers
2. Disposable diapers
3. Both
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If 1, skip to Q.N0.26

29.

Why do you choose to use disposable diapers

1. Convenience
2. Easy to use
3. Comfort

4. Cheap
5.0thers

30.

What are the reasons for using cloth diapers

1. Reusable

2. Durable

3. Cost effective on long
term use

4.Due to difficulties in
disposing disposable
diapers

5.Disposable diapers are
harmful for children
6.Disposable diapers are
not environment friendly
7. Others (specify)

31

How often do you use disposable diapers

1.Daily

2. While sleeping

3.0nly while travelling
4.In rainy season, when
clothes are difficult to dry
5.others (specify)

32

How many numbers of diaper do you use per

day

1.0ne

2. Two

3. Three

4. Four

5. Five

6. More than 5

33

Number of diapers used occasionally

............ weekly/monthly
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34

What are the factors that affect your decision

to purchase diapers

1. Absorption capacity
2. Fit

3. Softness

4. Irritation and rash
prevention

4. Leak proof
5.Wetness indicator

6. Price

7. Availability

8. Type of diaper (tape or
pant type)

9. Advertisement

10. Others (specify)

35

How much do you spend monthly to buy

diapers

36

Which sources of information influence your

choice of diaper (multiple responses)

1. Experience with using
different brands.

2. Family members

3. Friends

4. social media

5. Magazines

6. TV advertisements

7. Physician

8. Others (specify)

Adult diaper questions

37

What is the reason for using diaper

1.Mobility impairment
2.Cognitive impairment
3.Mobility and cognitive
impairment

4. Urinary incontinence
5.Fecal incontinence
6.0thers (specify)

82




38

How many numbers of diapers used per day

1.0ne
2.Two
3.Three
4.Four

5. Five or more

39

What are the factors that affect your decision

to purchase diapers

1. Absorption capacity
2. Fit

3. Softness

4. Irritation and rash
prevention

4. Leak proof
5.Wetness Indicator
6. Price

7. Availability

8. Advertisement

9. Specify

40

How much do you spend monthly to buy

diapers

41

Which sources of information influence your

choice of diaper

1. Experience with using
different brands.

2. Family members

3. Friends

4. social media

5. Magazines

6. TV advertisements

7. Physician
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SECTION 5 - DIAPER DISPOSAL PRACTICES

Q. No | Question Response

42 Where do you store used diapers 1. In plastic open bins
2. In closed bins

3. In polythene covers
4. With other household
waste

5. Thrown in open area
6. Others (specify)

43 How do you dispose soiled diapers 1.Burning

2. Burying

3.In latrine

4. in open fields

5. Roadsides

6. Dump in water bodies
7. Compost pit

8. Burning the outer cover
and disposing inner gel
9. Collection agencies
10. Others (specify)

If 8, answer Q. No. 39,40

44 Which collection services do you use 1.Public
(Harithakarmasena)

2. Informal collectors
(Specify)

3. Private agency (specify)
4. Others (specify)

45 How much do you pay for these services | ................. rupees/month
46 Are you willing to take used diapers to a 1.Yes

collection Centre? 2.No
47 Are you willing to pay if the corporation 1.Yes

introduces diaper collection services? 2.No

3.Depends on user fee
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ANNEXURE V

IN DEPTH INTERVIEW GUIDE - English

Thank you very much for agreeing to talk to me. It may take up about 45 minutes of your
time. 1 will ask questions about related to solid waste management practices in the
Thiruvananthapuram city. There are no right or wrong answers in this conversation and
your opinions and experiences are most valuable. If at any time you find that you do not
understand what | am asking or do not want to answer the question, do let me know and |
can either stop or try to ask the question in a clearer way.

Recording permission: As this will be rather long, taking notes may cause me to miss
things. Can I record this conversation? | will not share the recording with anyone else and
only use it to make notes for my study

HEALTH OFFICER
1. You have a lot of experiences related to solid waste management in this region.

How would you describe your experience in solid waste management?

2. Can you describe the -current solid waste management system in
Thiruvananthapuram Corporation?
Probe
Workers, regarding door-to-door collection, Vehicles to collect waste, Bins

in public places, Facilities for collection and disposal in the city, budget
allocation
3. Can you give instances of notable successes or accomplishments you have
achieved or been part of in your role as a health officer for solid waste
management? Can you tell me about the challenges encountered in your role?
Probe
Complaints from residents, Community participation, Private partnerships
Awareness programme, financial constraints, types of waste, national
rankings
4. Non-biodegradable wastes like diapers are being increasingly used in our society.
What are the ways in which such wastes are being handled at present in our city?
Current scenario, recycling, any innovative methods or technologies

5. Can you help me understand current guidelines and policies related to Solid waste
management?
national and state guidelines, waste categories, national programme and
its implementation in the corporation
6. Can you please elaborate on sustainable and integrated waste management
practices and how far is it possible to implement in Kerala
Any current programme, how far it is implemented, difficulties
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FORMAL WASTE COLLECTOR (HARITHAKARMASENA)

1.

o B~ N

10.

How did you become a member in Harithakarmasena?
About Harithakarmasena
How long have you been working on this job?

Which sort of establishments contribute the largest number of solid wastes?

What are various types of wastes you collect from households?

What type of waste is common in households and can you help me understand in
detail about how you manage non-bio degradable wastes of households?

How do you collect user fee from households? What do you do with that money?

Can you tell me about any training on handling of solid wastes that you have
received?
How often, from whom, do you attend, effectiveness
Can you describe any instances when you had to manage used diaper waste in
households?
Enquiries from households, unknowingly handling
Can you help me understand the precautions to be followed in collecting these
wastes?
Gloves, masks other protective measures, availability
You must have faced some difficulties or challenges as part of this work. Can you
tell me about the various challenges you faced as a part of waste collection?
Safety issues, injuries, household responses, user fee collection, salary,
incentives

INFORMAL WASTE COLLECTOR

1.
2.
3.

How long have you been involved in waste collection?
Can you describe the type of waste you collect from households?
How often do you visit household to collect household waste? How do you fix user
fee for garbage collection?
Can you explain in detail on how you collect, segregate, transport and dispose waste
How often do you collect used diaper wastes? How do you manage disposable
diaper waste?
Can you help me understand the precautions to be followed in collecting these
wastes?
Gloves, masks other protective measures, availability
You must have faced some difficulties or challenges as part of this work. Can you
tell me about the various challenges you faced as a part of waste collection?
Health and safety, injuries, household responses,
Do you ever had any interaction with formal waste collectors (Harithakarmasena)
or any authorities responsible for solid waste management

Difference in collection, Suggestions to improve their livelihood and working
conditions
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PRIVATE AGENCY (MANAGER)

1.

Can you describe about your company, its working and types of waste that is
collected from households

Staff, vehicles, user fee, other services for customers
Can you help me understand the current methods of diaper disposal followed by
the agency?

collection, transportation, incineration methods

days of collection,
How do you ensure safety of your staff and workers involved in waste
management?
Can you help me understand current guidelines and policies related to Solid
waste management and other national and state guidelines relevant to diaper
disposal?

How far it is achieved, Any collaboration with govt programmes,
You must have faced some difficulties or challenges as part of this work. Can
you tell me about the various challenges you faced as a part of waste collection?

Health and safety, injuries, household responses, vehicles and equipments,
financial constraints

Leave taking

Thank you for kind patience and valuable responses. Your views have helped me to
understand better about the topic. | assure you that I will not mention your name or personal
details in analysis or report.
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ANNEXURE VI
Information sheet — Malayalam
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ANNEXURE VII
Consent form - Malayalam
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ANNEXURE VIII

Interview schedule — Malayalam
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ANNEXURE IX
Interview Guide - Malayalam
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ANNEXURE X

IEC APPROVAL LETTER

sft R fererer smgfdsm Siik senfrat Wy, Pas

NP

&% Rrea=aq% - §]4099, e, fEam
%0\ SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

Thiruvananthapuram - 695 011, Kerala, India _
(An Institute of National Importance under Govt. of India)

Grams : Chitramet, Phone : +91-471-2443152, Fax : +91-471-2550728 / 2446433, E-mail : sct@sctimst.ac.in, Website : www.sctimst.ac.in

Institutional Ethics Committee
(IEC Regn No. ECR/1 89/lnstIKL12013/RR-21)

SCT/IEC/2005/MARCH/2023

Dr. Nahda KP
MPH Student, AMCHSS
SCTIMST, Thiruvananthapuram

Dear Dr. Nahda,

18 04.2023

The Institutional Ethics Committee held on 18" March, 2023, reviewed and discussed your application
to conduct the study titled “SOLID WASTE MANAGEMENT PRACTICES WITH PARTICULAR REFERENCE
TO SOILED SINGLE USE DIAPERS AMONG HOUSEHOLDS OF THIRUVANANTHAPURAM CITY, KERALA

(IEC/2005)"
The following members of the Ethics Committee were present at the meeting held on 18" March,
2023.
| SL. | Member Name [ Highest Degree Gender | Scientific /Non Affiliation
No. ‘ Scientific with
| Institution(s)
1z Smt. Sathi Nair ' MA (English Female | Lay Person No
._Literature) ;
2. | Dr. Pradeep S MBBS, MD ] Male | Basic Medical No
| Scientist
3 Dr. Christina George MD Psychiatry | Female | Clinician No
4. Dr. P Manickam BSMS, MSc [ Male Health Science No
(Epid).,PhD Expert/ Social
Scientist
5 Adv. Priya Kaimal LLM, MBL | Female Legal Expert No
6. Dr. Biju Soman MBBS,MD, DPH, Male Basic Medical Yes
MSc, DLSHTM Scientist
7 Dr. Syam K MBBS, MD, DM Male Clinician Yes
8 | Dr. Srinivas G | PhD Male | Basic Medical Yes
‘ Scientist
1 (Member
| Secretary)
Page 10f 2
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SCT/IEC/2005/MARCH-2023

The following documents were reviewed:

Original submission

Checklist Form

Covering letter addressed to the Chairman, IEC, SCTIMST dated 02 032023
Responses/Amendments made based on the Reviewer's comments
|IEC Application Form

Research Proposal

Questionnaire

Participant Information Sheet in English and Malayalam

Informed Consent Form in English and Malayalam

. Interview Schedule in English and Malayalam

10. Interview guide in English and Malayalam

11. CV of Principal Investigator and Guide

12. Declaration Form

13 SRC Recommendation Letter

CENDO A RN

Revised submission

Covering letter addressed to the Chairman, IEC, SCTIMST dated 04 04 2023
Copy of IEC Recommendation letter dated 03.04.2023
Responses/Amendments made based on the Reviewer's comments
Checklist Form

IEC Application Form

Research Proposal

Questionnaire

Participant Information Sheet in English and Malayalam

Consent Form in English and Malayalam

10 Interview Schedule in English and Malayalam

11 Interview guide in English and Malayalam

12, CV of Principal Investigator and Guide

13. Permission letter from Thiruvananthapuram Muncipal Corporation dated 03 032023
14 Declaration Form

NN B WN S

IEC Decision

The IEC approved the conduct of the study in the present form

Remarks:
The Institutional Ethics Committee expects to be informed about the progress of the study, any SAE

occurring in the course of the study, any changes in the protocol and patient information/informed
consent and asks to be provided a copy of the final report.

There was no member of the study team / Guide who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of Good
Clinical Practice and the requirements of the Indian Council of Medical Research (ICMR).

Sincerely,

Dr. G. Srinivas
Member Secretary, IEC

MEMBER SECRET,
INSTITUTIONAL ETHicS coumnt?(g)y

Page 2 of 2
SCTImMsT, THIRUVANANTHAPURAM ag
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ANNEXURE XI

Permission Letter from Thiruvananthapuram Municipal Corporation

H17/69926/2020 ool 03.03.2023

Biyu Soman

Professor and Head
Achutha Mcnon Centre for
Health Science Studies
Sree Chithra Tirunal
Institute of Medical
Science Studies

Tvpm.

avad

allaro: @NRYAUMANaNO0 MWOALE- @REEIWSANcowo -  Qualitative
Study m®mso®an@lal @RMIA@] M@IHHANTI— TLoENIMWIa].
aV} 2Im: 1.07.02.2023 -0L1 ®IETHSIOS HHOW).

2. MWOALE HAV(GFOIWeHS 13.02.23 -ee1 MIBGGEUdo.

GAG3 aV)alM (aldhO®o @083 aLadBafla] SHOWIOAG  @RSITLOIMOBIGI
aleaeillmy LoV HHEMOT™a|gl  (alC®idsla] aflsidsleon)  aslnSealoavenilud
WWEeEaaUlom  algl 80) alo®Mo MSOMAN®IAY (WA M®. Od.all - Do

@BRM)A®] MTBBHOAANDIEN o)) aAValm (2) (ad»H0®0  6NInO).  MWEOILE
BHTVLLDHSFOI MIBc3UBlajig)ene @R @IMO @B sl AlOM@TIIMO QU DO
MLAOIWAVAOBHEEMEBBUIBHNIW]  SIVOBIBS MWOAVE  HAODGIDB) ailsomanaowl

MMIMDLOQSOONAN@IET o)  0flaIdo  GBRAIWIBeaM).

oV/t

MaOBIG  B33a0ITVD

GOPAKUMAR
Health Officer
Teme 48777
nicipal Corpora
hiruvananthapu:rag
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