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ABSTRACT
Objectives  To evaluate the relationships between 
neighbourhood cohesion and subjective well-being (SWB) 
in two different informal settlement types.
Design  Cross-sectional analysis of a community-based 
survey.
Setting  Communities in two districts, Sanjay Colony, 
Okhla Phase II and Bhalswa in Delhi, India.
Participants  328 residents in Bhalswa and 311 from 
Sanjay Colony.
Measurements  Neighbourhood social cohesion scale 
measured on an 18-point scale and the SWB scale made 
up of four subjective measures—hedonic, eudaemonic, 
evaluative and freedom of choice. Sociodemographic 
characteristics and trust were used as covariates.
Results  In both neighbourhood types there was a 
statistically significant positive bivariate correlation 
between neighbourhood cohesion and SWB (Sanjay: 
r=0.145, p<0.05; Bhalswa: r=0.264, p<0.01). Trust 
and neighbourhood cohesion were strongly correlated 
(Sanjay: r=0.618, p<0.01; Bhalswa: r=0.533, p<0.01) 
and the longer the resident had lived in the community 
the greater the feeling of neighbourhood cohesion 
(Sanjay: r=0.157, p<0.01; Bhalswa: r=0.171, p<0.05). 
Only in the resettlement colony (Bhalswa) was SWB 
negatively correlated with length of residency (r=−0.117, 
p<0.05). Residents who chose their settlement type 
(Sanjay residents) were 22.5 percentage points (pp) 
more likely to have a feeling of belonging to their 
neighbourhood than residents that had been resettled 
(Bhalswa) (Cohen’s d effect size 0.45). Sanjay residents 
had a greater likelihood to feel more satisfied with life 
(4.8 pp, p<0.01) and having greater perceived freedom 
of choice (4.8 pp, p<0.01).
Conclusions  Our findings contribute to the general 
knowledge about neighbourhood cohesion and SWB within 
different informal settlement types in a mega-city such 
as New Delhi, India. Interventions that promote sense of 
belonging, satisfaction with life and freedom of choice 
have the potential to significantly improve people’s well-
being.

INTRODUCTION
A neighbourhood is a district of an urban city 
where neighbours live and come together 
through social and cultural networks. For 
some, a ‘neighbourhood’ defines who they 
are in terms of social position and identity. 
Neighbourhoods can form boundaries as well 
as promote rich cultural diversity.1–3 Social 
cohesion is defined as the presence of soci-
etal features such as trust, networks, support 
and societal norms.4–6 A neighbourhood with 
strong social cohesion can empower indi-
viduals within communities to support each 
other through residential bonds, create coor-
dinated actions and networks for a collective 
good.7 8 Research has shown that neighbour-
hoods with higher levels of social cohesion can 
be beneficial to the well-being of their inhab-
itants.9–14 Well-being is key to the creation 
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	⇒ To the best of our knowledge this is the first study 
to evaluate the impact around neighbourhood co-
hesion and SWB of residents that have been reset-
tled compared with those who chose their informal 
settlement.

	⇒ Cross-sectional design implying that only correla-
tions between neighbourhood social cohesion and 
SWB were established. Causal associations could 
not be proven.

	⇒ Results were subject to possible selection bias with 
regard to the colonies participating. Sanjay Colony, 
Okhla Phase II and Bhalswa resettlement colo-
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and maintenance of healthy and productive societies.15 16 
High levels of well-being have been shown to result in 
better health and longevity.17 Low levels of neighbour-
hood social cohesion and trust are associated with stress, 
depression and anxiety.18 19 Studies suggest that friend-
ship, support and advice are associated with well-being 
and that social cohesion relates positively to psychological 
health.20–26 The length of residency, income and age of 
the individual have been shown to be closely associated 
with a feeling of positive neighbourhood cohesion.2 27–33 
Some studies find no correlations2 34 and others negative 
correlations concerning education level.30 32

Research from around the world has demonstrated 
that maintaining well-being is important for those who 
are living in difficult circumstances.35 36 Around one-
quarter of the world’s urban population (over half of 
whom reside in Asia) live in informal, slum and squatter 
settlements, which typically are unauthorised.37 New 
Delhi is currently the third largest mega-city in the world 
and second to Tokyo in Asia, with just over 32 million 
people living around and in New Delhi.38 39 With a growth 
rate of 3% and 800 000 poor rural migrants arriving in 
the city every year looking for better economic oppor-
tunities, forecasts suggest that in the next 5 years, the 
population could outstrip Tokyo making it Asia’s biggest 
megacity.40 The Delhi Master Plan divides the city into 
three categories—planned, special and unplanned. Due 
to rapid population growth residents have bought and 
constructed houses on land which is not zoned in the 
Master Plan for residential purposes.41–44 In this paper we 
investigate similarities and differences in neighbourhood 
social cohesion and well-being for households living in 
two different settlement types in Delhi—Sanjay Colony, 
Okhla Phase II a squatter settlement (unplanned) and 
Bhalswa a resettlement colony (planned). Squatter settle-
ments are unauthorised occupations of vacant land, 
mostly public, with minimum access to civic services and 
amenities. Resettlement colonies are made up of families 
‘evicted’ from their original squatter settlement to plots 
allotted by the Slum Rehabilitation Authority. Resettle-
ment colonies, reflect the systematic process of relocating 
poor residents to the periphery to facilitate the gentrifica-
tion of urban spaces. Consequently, they experience low 
levels of amenity provision by public agencies owing to 
scarcity of funds.42 45–51 Residents in resettlement colonies 
have expressed concerns around community cohesion. 
Studies of resettlement areas in India have found residents 
reporting greater social alienation, their homes lacking 
both security of tenure and a socioeconomic livelihood 
base because resettlement sites are large distances from 
residents’ former homes.48 49 52–56 Residents started to live 
in Bhalswa in 2000, having been evicted from 11 slum 
locations in and around Delhi including Nizamuddin, 
Dakshinpuri and Rohini.57

We examine the relationships between subjective 
well-being (SWB) and neighbourhood cohesion, taking 
into consideration the socioeconomic backgrounds of 
the households as well as levels of trust in two different 

informal settlement types. As neighbourhoods are 
bounded urban areas, they offer an important opportu-
nity to understand individual’s and community’s percep-
tions within a finite region. Different neighbourhoods 
can be investigated, explored and compared.58–61 We 
consider the association between neighbourhood social 
cohesion and well-being for residents living in different 
colony types, one where the residents have chosen to 
make their home in a squatter colony and the other 
where squatter colonies have been demolished and the 
residents uprooted to reside in a resettlement colony. In 
the present study, we evaluate the psychometric proper-
ties of the Neighbourhood Cohesion Index (NCI) and the 
SWB items initially through a pilot in Bangalore, India. 
Our findings may inform whether interventions, such as 
promoting a sense of belonging, respect and inclusion are 
required in specific neighbourhoods to promote commu-
nity cohesion and potentially well-being. They may also 
help in identifying potential policy problems as well as 
better understanding the drivers of SWB.62

METHODS
Study design and setting
This is a community-based, cross-sectional study carried 
out with residents in two informal settlements, Sanjay 
Colony, Okhla Phase II and Bhalswa resettlement colony, 
in New Delhi, India from 28 March to 9 April 2022 
(figures 1 and 2).

Figure 1  Map of Bhalswa Resettlement Colony, Delhi, India 
(Google Earth Digital Globe Image, 2022).
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Sample size calculation and sampling techniques
Sanjay Colony and Bhalswa were selected through conve-
nience sampling owing to our long-term relationships 
with the communities in these areas. Sanjay Colony, Okhla 
Phase II, has a total population of 66 820 over an area of 
1.99 km2 with a population density of 33 659 people per 
km2.63 Bhalswa covers an area of 10.38 km2 with a popu-
lation 102 701 and population density of 9892 people per 
km2.64 Households were selected by multi-stage random 
sampling, stratified on the population and geographic 
area. The sample size (n) calculation was performed using 

‍
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)
E2+x

)
‍
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the fraction of responses required and Z(c/100) is the crit-
ical value, with the calculation based on the normal distri-
bution. This calculation gave a target sample size of 311 in 
Sanjay Colony and 328 in Bhalswa, at the 95% CI level for 
5.1%–5.3% margin of error, with at least 80% power.65 In 
order to achieve the power calculation, 660 households 
were approached. In total 21 households did not agree to 
participate, with an overall response rate of 97% –94% and 
99% in Sanjay Colony and Bhalswa, respectively.

Measures
Neighbourhood Cohesion Index
The NCI is used in this research to measure social cohe-
sion with a focus on neighbourhood networks and the 
degree of neighbourliness; that is the emotional social 
support within the neighbourhood which includes visiting 
neighbours and friendships.66 67 Higher mean total scores 
indicating a greater level of neighbourhood social cohe-
sion.20 68 All items were measured on a 5-point Likert 
scale with 5 (strongly agree) to 1 (strongly disagree). The 
total scores for NCI were calculated by taking the average 
of the 18 items with 5 and 15 being reverse scored. The 
NCI measure can be divided into three subscale dimen-
sions: ‘sense of community’ (SOC), ‘neighbourliness’ 
(NEI) and ‘attraction to neighbourhood’ (ATTR).67 69–71 
It has been well-validated and used in a range of country 
settings with various communities.24 68–70 72 73

Subjective well-being
Subjective rather than objective well-being has been used 
in this study to explore the individual’s internal subjective 
assessment of their own life as a whole, based on cogni-
tive judgments and affective reactions. Diener, one of the 
leading scholars in SWB research, defines SWB as how ‘a 
person feels and thinks his or her life is desirable regard-
less of how others see it’ (p1).74 This definition highlights 
the thinking and feeling dimensions of SWB. To gain an 
understanding of how an individual’s perceived SWB is 
associated with neighbourhood social cohesion four 
subjective measures of well-being were used. These four 
subjective measures of well-being are hedonic well-being 
(feeling of happiness), eudaemonic well-being (sense 
of purpose), evaluative well-being (life satisfaction) and 
freedom of choice (life control) (table 1).75–81

Sociodemographic characteristics
Individual-level characteristics include sociodemo-
graphics (age, education, employment status, income, 
length of residence, ethnicity, religion and caste). For 
neighbourhood characteristic we have settlement type.

Patient and public involvement
This research was done with public involvement and built 
on existing long-term relationships with the communities 
of Sanjay Colony, Okhla Phase II and Bhalswa. Commu-
nity representatives were informed of the purpose of the 
study and were consulted on the research instrument. 
There was no patient involvement.

Informed consent
Verbal informed consent was provided by participants who 
were willing to take part. All participants were informed 
before the start of the household survey that participation 
was voluntary and anonymous with no personal identifi-
able data captured and the results would be kept strictly 
confidential and for research purposes only. Data were 
transferred and stored securely at Newcastle University. 
No incentives were provided for participation.

Procedures
The data reported in this article were collected from 311 
residents in Sanjay Colony, Okhla Phase II and 328 resi-
dents in Bhalswa. These areas were chosen as they repre-
sent two different types of informal settlements, Sanjay 
Colony Okhla II categorised by the Delhi Master Plan as a 
‘slum’ and Bhalswa categorised as a Resettlement Colony. 
A team of 18 survey administrators under the supervision 
of a researcher from Newcastle University collected the 
data. Indus Information Initiatives provided in country 
support. A systematic household survey was carried out by 
administrators that were grouped into pairs and trained 
specifically for this project. The main household wage 
earner was interviewed by the survey administrators in 
a random sample of households. When the main house-
hold wage earner was not available a repeat visit was 
made at a time suitable to the resident. Where there was 
a non-response, the team moved onto the next ‘available’ 

Figure 2  Map of Sanjay Colony, Okhla Phase II, Delhi, India 
(Google Earth Digital Globe Image, 2022).
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household. To avoid any literacy issues administrators 
read out the household survey to the participants in their 
local language.

Initially, a pilot was carried out with 150 residents in 
Hawadigar Colony, Karnataka, India (Delhi being in 
COVID-19 lockdown in early 2022) to test the cross-
cultural transferability of the survey. Hawadigar Colony is 
an unplanned squatter settlement made up of 308 house-
holds. Four researchers working in pairs interviewed the 
main household wage earner in a random sample of 
households. The psychometric properties of the NCI and 
SWB are reported in the Results section.

Data processing and analysis
Data were collected by the administrators who inputted, 
in real time, the responses into Qualtrics during the 

household survey, which were then exported into Stata 
V.17 for analysis. Initially, descriptive statistical analysis 
was undertaken to obtain means and SD for the data. 
Statistical tests were then carried out to ascertain if any 
significant differences existed between the two communi-
ty’s demographic variables. Independent t-tests were used 
for continuous outcomes and χ2 tests for dichotomous 
outcomes. Structural equation modelling (SEM) was used 
to establish the construct validity of the NCI and the SWB 
measures. The Cronbach’s alpha was used to measure the 
internal consistency of the NCI. For the SWB internal 
reliability was considered through correlations between 
the NCI and its subscores. To understand the differ-
ences between residents in Sanjay Colony, Okhla Phase 
II and Bhalswa individual items on both the NCI and 

Table 1  Measures: Neighbourhood Cohesion Index and subjective well-being (NCI and SWB)

Item Item description

Neighbourhood Cohesion Index (NCI)

 � NCI1 (ATTR) Overall, I am very attracted to living in this neighbourhood

 � NCI2 (ATTR) I feel like I belong to this neighbourhood

 � NCI3 (NEI) I visit with my neighbours in their homes

 � NCI4 (NEI) The friendships I have with people in my neighbourhood mean a lot

 � NCI5 (ATTR) Given the opportunity, I would like to move out of this neighbourhood (R)

 � NCI6 (NEI) If people in my neighbourhood were planning something I’d think of it as something ‘we’ were doing 
rather than ‘they’ were doing

 � NCI7 (NEI) If I need advice, I could go to someone in my neighbourhood

 � NCI8 (SOC) I agree with most of my neighbourhood about what’s important in life

 � NCI9 (SOC) I believe my neighbours would help me in an emergency

 � NCI10 (SOC) I feel loyal to people in my neighbourhood

 � NCI11 (NEI) I borrow things and exchange favours with my neighbours

 � NCI12 (SOC) I’d be willing to work with others to improve my neighbourhood

 � NCI13 (ATTR) I plan to remain a resident of this neighbourhood for a number of years

 � NCI14 (SOC) I think of myself as similar to people who live in this neighbourhood

 � NCI15 (NEI) I have never invited neighbours over to my house to visit (R)

 � NCI16 (SOC) A feeling of fellowship runs deep in this neighbourhood

 � NCI17 (SOC) I regularly stop to talk with people in my neighbourhood

 � NCI18 (SOC) Living in this neighbourhood gives me a sense of community

Subjective well-being (SWB)

 � Satisfaction Overall, how satisfied are you with life as a whole these days?
(0 not at all satisfied to 10 completely satisfied)

 � Freedom How much freedom of choice and control do you feel you have over the way your life turns out?
(0 no freedom and control to 10 complete freedom and control)

 � Happiness How happy did you feel yesterday?
(0 not at all happy to 10 completely happy)

 � Purpose Do you feel your life has important purpose or meaning?
(0 not at all worthwhile to 10 completely worthwhile)

Trust

 � Trust How much trust do you have in your neighbours?
(0 do not trust at all to 4 trust completely)

ATTR, attraction to neighbourhood; NEI, neighbourliness; SOC, sense of community.
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SWB measures were analysed using the estimated average 
marginal components effect (AMCEs). The ACME is the 
average causal effect of changing the community variable 
from Bhalswa (=0) to Sanjay Colony (=1) for a given resi-
dent while averaging over the other factors is given by,

	﻿‍

τ
(

1, 0; Pr
(

tij,−l,ti,−j
))

=
∑

(
tij,−l, ti,−j
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E
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where ‍tij,−l ‍ is an (L−1) dimensional vector representing 
levels of all the factors except the factor L of the jth item 
answered by respondent i, ‍ti,−j ‍ denotes the levels of all 
factors for the remaining other than j, and ﻿‍τ ‍ is the choice 
of ‍Pr

(
tij,−l,ti,−j

)
.‍ The expectation (﻿‍E‍) is over a random 

sample of the respondents and item responses.82 A major 
advantage of this statistical method is that it is fully non-
parametric and so does not require any functional choice 
probability assumptions.

RESULTS
Characteristics of participants
We collected sociodemographic information from 328 
residents in Bhalswa and 311 from Sanjay Colony, Okhla, 
Phase II between March and April 2022. The majority in 
both colonies were Hindu, belonging to the scheduled 
caste, migrating from Uttar Pradesh (UP). However, there 
were statistically significant differences between the two 
colonies with a higher proportion of Muslims in Bhalswa 
(22.6% Bhalswa vs 5.5% Sanjay), a higher proportion of 
general and ‘backward’ caste in Bhalswa (42.4% Bhalswa 
vs 31.9% Sanjay) and a higher proportion of migrants 
from UP in Sanjay Colony (71.7% Sanjay vs 63.7% 
Bhalswa). For the 639 participants the mean number of 
years of education (8.78 years) and the age of the main 
household wage earner (38.62 years) were not statistically 
significantly different in the two colonies. Almost one-
third of households in Sanjay Colony reported their main 
occupation as a self-employed business owner, whereas 
in Bhalswa this was true for less than one-fifth of house-
holds. The average monthly income in Sanjay Colony 
was statistically significantly less at ₹16 681.70 (£172.82 
(£1=₹96.52 conversion rate)) compared with Bhalswa 
at ₹18 935.98 (£196.18). Monthly income was positively 
correlated with the household owning a refrigerator with 
a freezer (r=0.280, p<0.01), washing machine (r=0.331, 
p<0.01) and scooter/motorcycle (r=0.367, p<0.01) in 
both communities. These wealth indicators show posi-
tive associations with monthly income. Those in Sanjay 
Colony were more likely to carry out employment within 
their own community compared with those in Bhalswa 
(35.4% Sanjay vs 12% Bhalswa). Where a statistically 
significant difference was found regarding wealth indica-
tors only the ownership of a smartphone was more likely 
in Sanjay than in Bhalswa. For scooter, bicycle, electricity, 
refrigerator and washing machine Bhalswa residents were 
statistically more likely to own these items than those in 
Sanjay (table 2).

Psychometric properties of the NCI and SWB measure
Pilot
A pilot was carried out with 150 residents of Hawadigar 
Colony, Bangalore City, Karnataka, India to test for reli-
ability. The composite reliability was good (NCI, α=0.90; 
SWB, α=0.78). To establish the construct validity of the 
measures SEM was undertaken. In general, good models 
should have root mean square error of approxima-
tion (RMSEA) <0.06 and Comparative Fit Index (CFI) 
>0.9. The NCI (RMSEA=0.024, CFI=0.995) and SWB 
(RMSEA=0.051, CFI=0.980) measures both show good 
validity.83 84

Current study
The NCI (α=0.89) and SWB (α=0.80) in this present 
study show good composite reliability. Very good conver-
gent validity of the NCI is seen through correlations with 
its subscores of SOC (r=0.947, p<0.01), NEI (r=0.896, 
p<0.01) and ATTR (r=0.779, p<0.01). For the SWB 
internal reliability was considered through correlations 
between the NCI for Sanjay Colony (r=0.145, p<0.05) and 
Bhalswa (r=0.264, p<0.001). Group level construct validity 
was established with values of CFI>0.94 and RMSEA<0.05 
for both Sanjay Colony and Bhalswa. Reliability of the 
measures was also demonstrated by loadings on to each of 
the factors; SOC (0.54 to 0.74), NEI (0.30 to 0.77), ATTR 
(0.30 to 0.79) and well-being (0.33 to 0.82). Factor load-
ings greater than or equal to 0.3 are said to be salient and 
relate meaningfully to primary factors.84–86

Neighbourhood Cohesion Index
Eight statistically significant differences were seen 
between the responses from residents in Sanjay Colony 
and Bhalswa on the NCI, four in ‘SOC’, and two in each 
of the themes ‘NEI’ and ‘ATTR’ as shown in figure 3 with 
additional details in online supplemental table 1.

Regarding the SOC, residents in Sanjay Colony were 
9.3 percentage points (pp) more likely to believe their 
neighbours would help them in an emergency (NCI9, 
p<0.001) and 9.5 pp more likely to have a greater will-
ingness to improve their neighbourhood than residents 
in Bhalswa (NCI12, p<0.001). Residents of Sanjay Colony 
were 10.2 pp more likely to feel a greater SOC than those 
residents of Bhalswa (NCI18, p<0.001). Sanjay Colony 
residents were 5.48 pp less likely to feel that their neigh-
bours agree with them about what is important in life 
(NCI8, p<0.05).

In the subscale ‘neighbouring’ (NEI) residents in 
Sanjay Colony were 4.76 pp less likely to invite neighbours 
to their home (NCI15, p<0.01) and 9.7 pp less likely to 
feel that neighbourhood friendships meant a great deal 
to them (NCI 4, p<0.001).

Regarding ‘attraction to the neighbourhood’ (ATTR) 
respondents from Sanjay Colony were 7.3 pp less likely 
to say they were attracted to living in the neighbourhood 
(NCI1, p<0.01). They were 22.5 pp more likely to have 
a feeling of belonging (NCI2, p<0.001). Given that the 
base probability is 50%, the effect size of this result is 

https://dx.doi.org/10.1136/bmjopen-2022-067680
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Table 2  Sociodemographic characteristics of main household wage earner in the two settlements

Sanjay Colony Bhalswa P value Total

Religion

 � Hindu 291 (93.6) 251 (76.5) 0.001*** 542 (84.8)

 � Muslim 17 (5.5) 74 (22.6) 0.001*** 91 (14.2)

 � Other (Christian, Sikh, Buddhist) 3 (0.9) 3 (0.9) 6 (1.0)

Caste*

 � General caste 54 (17.4) 74 (22.6) 0.114 128 (20.0)

 � Scheduled caste 216 (69.5) 185 (56.4) 0.001*** 401 (62.8)

 � Backward caste 45 (14.5) 65 (19.8) 0.026* 110 (17.2)

Education

 � Mean number of years of education† 9.00 (5.88) 8.57 (5.86) 0.355 8.78 (5.87)

Main household occupation

 � Self-employed business owner 94 (30.2) 61 (18.6) 0.001*** 155 (24.3)

 � Regular salary/wage employee 128 (41.2) 154 (47.0) 0.152 282 (44.1)

 � Causal worker/daily paid labourer 89 (28.6) 113 (34.5) 0.126 202 (31.6)

Age of the main household wage 
earner†

38.87 (11.25) 38.37 (10.89) 0.569 38.62 (11.06)

Mean length of residence (years)† 29.05 (12.40) 18.47 (9.44) 0.001*** 23.62 (12.18)

Mean monthly income for whole family 
(₹)†

16 681.70 (7575.32) 18 935.98 (10 567.12) 0.001** 17 838.82 (9294.46)

Work

 � Outside community 167 (53.7) 238 (72.6) 0.001*** 405 (63.4)

 � Work inside and outside 34 (10.9) 50 (15.2) 0.128 84 (13.1)

 � Inside community 110 (35.4) 40 (12.2) 0.001*** 150 (23.5)

State of origin

 � Bihar 40 (12.9) 48 (14.6) 0.516 88 (13.8)

 � Rajasthan 23 (7.4) 30 (9.1) 0.422 53 (8.3)

 � Uttar Pradesh 223 (71.7) 209 (63.7) 0.031* 432 (67.6)

 � Other 25 (8.0) 41 (12.5) 0.064 66 (10.3)

Wealth items

 � Owns car or jeep 4 (1.3) 8 (2.4) 0.385 12 (1.9)

 � Scooter/motorcycle 80 (25.7) 116 (35.4) 0.008** 196 (30.7)

 � Auto/mini-3-wheeler 10 (3.2) 14 (4.3) 0.484 24 (3.8)

 � Bicycle 60 (19.3) 89 (27.1) 0.019** 149 (23.3)

 � Smart phone 280 (90.0) 260 (79.3) 0.001*** 540 (84.5)

 � House has electricity 298 (95.8) 324 (98.8) 0.020** 622 (97.3)

 � Computer 8 (2.6) 11 (3.4) 0.561 19 (3.0)

 � Refrigerator with a freezer 155 (49.8) 251 (76.5) 0.001*** 406 (63.5)

 � Washing machine 89 (28.6) 127 (38.7) 0.007** 216 (33.8)

 � TV 237 (76.2) 269 (82.0) 0.071 506 (79.2)

*p<0.05, **p<0.01, ***p<0.001
*These are the caste classification used by the Government of India.
†Denotes results that are mean (SD), all others are given as number of cases and percentage in parenthesis. Statistical tests: independent 
t-test was used for continuous outcomes and χ2 test was used for dichotomous outcomes. Each of the ‘other’ states represents individually 
less than 2% of the population—Delhi, Haryana, Madhya Pradesh, Uttarakhand, Chhattisgarh, Himachal, Jharkhand, Nepal, Punjab, Tamil 
Nadu and West Bengal.
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the most significant of all these results as it increases the 
base probability by 45% (medium Cohen’s d effect size 
(0.45=0.225/0.5)).

Subjective well-being
There were two statistically significant differences 
between the responses from residents in Sanjay Colony 
and Bhalswa on the SWB (figure 4). There was a 4.8 pp 

increased likelihood that residents in Sanjay Colony had a 
greater likelihood to feel more satisfied with life (p<0.01) 
and a 4.8 pp increased likelihood of having greater 
perceived feelings of freedom of choice (p<0.001) than 
residents in Bhalswa. For additional detail see online 
supplemental table 2.

Associations between NCI and SWB
Statistically significant positive correlations demonstrated 
modest associations between NCI and SWB in both Sanjay 
Colony (r=0.145, p<0.05) and Bhalswa (r=0.264, p<0.01). 
In both communities there was a strong positive correla-
tion between trust and neighbourhood cohesion (Sanjay 
r=0.618, p<0.01; Bhalswa r=0.533, p<0.01). However, only 
in Bhalswa was trust statistically significantly positively 
related to SWB (r=0.121, p<0.05).

There was a statistically significant positive modest 
correlation with regard to the length of residence 
within the neighbourhood and the NCI in both Sanjay 
and Bhalswa (Sanjay, r=0.157, p<0.01; Bhalswa, r=0.171, 
p<0.05). The longer a resident had lived in the commu-
nity the greater the feeling of neighbourhood cohesion. 
Well-being was also statistically significantly correlated 
with employment in both communities (Sanjay—income, 
r=0.119, p<0.5; regular employment, r=0.134, p<0.05: 
Bhalswa—income, r=0.165, p<0.01; regular employment, 
r=0.109, p<0.05).

Only in Bhalswa was there shown to be correlations 
with length of residency, SWB and trust. For SWB there 
was a negative modest correlation between the length 
of residency (r=−0.117, p<0.05), the longer the resident 
lived in the community the lower their level of SWB. For 
the level of trust there was a significant positive modest 
correlation with length of residency. The longer a resi-
dent had lived in Bhalswa the greater the level of trust 
(r=0.145, p<0.01). Interestingly regarding trust, only in 
Bhalswa was there a statistically significant correlation 
between employment and trust (income, r=0.132, p<0.05; 
regular employment, r=−0.161, p<0.01; working outside 
the community, r=−0.238, p<0.01).

Neither age nor education was found to be statistically 
significantly correlated with NCI, SWB or trust in Sanjay 
or Bhalswa. For additional detail see online supplemental 
table 3.

DISCUSSION
Key findings
This research considered two different informal settle-
ment types in Delhi, India, where both communities 
were built on unauthorised land, with one spontaneously 
developed by individual families (Sanjay) and the other 
‘planned’ by the government to reallocate slum dwellers 
away from the city (Bhalswa). We found that in both 
settlements residents’ feelings around community cohe-
sion were associated with their subjective well-being. That 
is a greater sense of satisfaction, freedom, happiness and 
purpose was felt by those residents that had rated more 

Figure 4  Well-being estimated averaged marginal 
component effects for Sanjay Colony with 95% CIs. The 
percentage points (pp) estimates for Sanjay Colony (=1) with 
the base group being Bhalswa (=0). The marginal effect of 
each independent variable being averaged over the joint 
distribution of the remaining variables. The independent 
variables are in the vertical axis. The horizontal axis gives the 
prediction of change in the independent variable (points), and 
the associated 95% CIs (bars).

Figure 3  Neighbourhood Cohesion Index (NCI) estimated 
averaged marginal component effects for Sanjay Colony with 
95% CIs. The percentage points (pp) estimates for Sanjay 
Colony (=1) with the base group being Bhalswa (=0). The 
marginal effect of each independent variable being averaged 
over the joint distribution of the remaining variables. The 
independent variables are in the vertical axis. The horizontal 
axis gives the prediction of change in the independent 
variable (points), and the associated 95% CIs (bars).

https://dx.doi.org/10.1136/bmjopen-2022-067680
https://dx.doi.org/10.1136/bmjopen-2022-067680
https://dx.doi.org/10.1136/bmjopen-2022-067680
https://dx.doi.org/10.1136/bmjopen-2022-067680
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highly their sense of community, attraction to their neigh-
bourhood and neighbourliness. When a community 
trusted their neighbours there was a greater feeling of 
cohesion. The longer a resident lived in the community 
there was a greater sense of cohesion. This could imply 
that residents who feel there is a greater sense of cohesion 
are more likely to remain in the neighbourhood. Those 
with higher incomes and those that undertook regular 
employment (employee) enjoyed higher levels of subjec-
tive well-being. We found that neither age nor education 
influenced feelings around trust, neighbourhood cohe-
sion or subjective well-being.

Those living in Sanjay (squatter settlement) reported 
higher subjective well-being and were more likely to feel 
a sense of belonging to a whole community where they 
would help and be helped by their neighbours in an emer-
gency. However, Sanjay residents were less likely to be 
neighbourly with fewer friendships, and less of an attrac-
tion to live in the neighbourhood. Part of the reason for 
this, which we cannot substantiate, may relate to the more 
cramped living conditions in Sanjay in comparison to those 
in the ‘planned’ resettlement community of Bhalswa. That 
Sanjay residents reported higher subjective well-being than 
in Bhalswa despite such factors may also indicate the inde-
pendent and over-riding value they place on having chosen 
where to live and not having been subject to forced reloca-
tion—but this needs additional research. In Bhalswa there 
was a greater feeling of neighbourliness, and the longer 
the resident had lived in the community the greater level 
of trust in their neighbours even though residents did not 
express the sense of community belonging expressed in 
Sanjay. One explanation for this result could be that the 
shared feelings associated with the trauma of compulsory 
relocation allowed the development of strong bonds with 
immediate neighbours coping with the original sense of 
helplessness—and with longer terms of residency their 
trust in neighbours increased independent of their percep-
tion of the neighbourhood as a whole. Friendliness and 
supportiveness among neighbours could have remained 
independent of any sense of self-esteem or fulfilment 
within the neighbourhood. Our results showed, however, 
that the longer the resident had lived in Bhalswa, the 
greater the negative effect on their subjective well-being. 
Residents with poor subjective well-being may be those 
unable to leave owing to lower incomes and employment 
possibilities. Again, a possible but unsubstantiated explana-
tion for this finding may be the lasting negative impact on 
sense of belonging and well-being arising from the experi-
ence of forced relocation.

Our findings are to some extent in line with the existing 
literature that reports associations between greater neigh-
bourhood social cohesion and better subjective well-
being.9–14 They show that a greater sense of community 
cohesion is associated with trust.6 As in other literature 
residents with the highest incomes expressed greater 
subjective well-being.27 28 33 Interestingly income was only 
associated positively with trust and neighbourhood cohe-
sion in Bhalswa.

With regards to neighbourhood cohesion residents in 
Bhalswa, the resettlement colony, were less likely to have 
a sense of belonging to their neighbourhood, Williams 
et al56 agree, stating that resettlement housing proj-
ects in India produce ghetto effects, which inhibit feel-
ings of belonging and processes of place-making. As in 
Mahadevia et al49 we found that residents in the resettle-
ment colony of Bhalswa were less likely to feel a sense of 
community and the desire to improve their neighbour-
hood owing to greater heterogeneity of the residents. In 
contrast to the existing literature, we found that educa-
tion was not correlated with trust, subjective well-being or 
neighbourhood cohesion. Blanchflower and Oswald87 in 
their study on well-being over time showed that education 
played a role independently of income and Patel et al88 
found that higher education significantly decreased the 
odds of low subjective well-being in older adults in India.

Limitations
The first limitation of our study was its cross-sectional design 
implying that only correlations between neighbourhood 
social cohesion and SWB were established. Causal associa-
tions could not be demonstrated. Second, the results were 
subject to possible selection bias regarding the participating 
colonies. Sanjay Colony, Okhla Phase II and Bhalswa reset-
tlement colony were already well known to the research 
team. We endeavoured to overcome this through the multi-
stage random sampling of households. Third, self-reported 
and subjective measurements might cause information bias. 
Fourth, understanding the impact on SWB that having 
chosen ones’ abode has in comparison to forced relocation, 
requires a more ethnographic and immersive approach to 
understand the meanings that people attach to the experi-
ence of being subjected to compulsory resettlement. Finally, 
associations between social cohesion and SWB may vary 
between men and women, one limitation of this study is that 
data were collected from the main household wage earner, 
who in the Indian context is typically male.

CONCLUSION
Our analysis in this paper aims to contribute to debates 
concerning neighbourhood cohesion and SWB for residents 
living in different informal settlement types in mega-cities. 
Gathering better local data allowed for a clearer under-
standing of the differences between residents of two types of 
slums, both typically devoid of security of tenure and infra-
structure, but one on the periphery of the city detached from 
a socioeconomic livelihood base, and where residents had 
been evicted from their original homes. Residents of reset-
tlement colonies are forcefully relocated, uprooted from 
established social and economic networks typically against 
their will. Additional research is required to understand the 
impact that this forced relocation may have on the sense of 
SWB and personal agency. This research should take into 
account issues of selection bias and requires a significant 
ethnographic component to explore the value that people 
attach to having chosen where they live.



9Humble S, et al. BMJ Open 2023;13:e067680. doi:10.1136/bmjopen-2022-067680

Open access

Acknowledgements  We acknowledge the Rising Tide Foundation for funding 
support. We are grateful to the communities of Sanjay and Bhalswa and the survey 
participants.

Contributors  PD conceived the idea and conceptualised the study and is 
responsible for the overall content as guarantor. SH conducted the data analysis 
with statistical analyses being contributed by AS and BR. BR carried out the data 
collection, training of data collectors and monitored the data collection in the field. 
PD, SH and BR interpreted the results. AS and MP provided critical contribution 
to the discussion of the findings of the study. All authors contributed to the study 
design and review of the manuscript.

Funding  This work was funded by the Rising Tide Foundation (RTF-19-110).

Map disclaimer  The inclusion of any map (including the depiction of any 
boundaries therein), or of any geographic or locational reference, does not imply 
the expression of any opinion whatsoever on the part of BMJ concerning the legal 
status of any country, territory, jurisdiction or area or of its authorities. Any such 
expression remains solely that of the relevant source and is not endorsed by BMJ. 
Maps are provided without any warranty of any kind, either express or implied.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by the 
ethics committee of Newcastle University (NCL: 12353/2020) and local community 
leaders’ approval through Indus Information Initiatives (III), a registered social 
research data collection organisation, Delhi, India (IRB Certification protocol number 
of the head of data collection: 35478464). Participants gave informed consent to 
participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. Technical 
appendix, statistical code and data set available from the publication date from 
Newcastle University’s open data repository (​data.​ncl). https://doi.org/10.25405/​
data.ncl.20552598.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Steve Humble http://orcid.org/0000-0003-3869-2420
Aditya Sharma http://orcid.org/0000-0003-4632-4521
Baladevan Rangaraju http://orcid.org/0000-0002-1134-7312
Pauline Dixon http://orcid.org/0000-0002-3767-6325
Mark Pennington http://orcid.org/0000-0001-6081-838X

REFERENCES
	 1	 Forrest R, Kearns A. Social cohesion, social capital and the 

neighbourhood. Urban Studies 2001;38:2125–43. 
	 2	 Prezza M, Amici M, Roberti T, et al. Sense of community referred 

to the whole town: its relations with neighboring, loneliness, 
life satisfaction, and area of residence. J Community Psychol 
2001;29:29–52. 

	 3	 Barnes SL. Determinants of individual neighborhood ties and social 
resources in poor urban neighborhoods. Sociological Spectrum 
2003;23:463–97. 

	 4	 Putnam RD, Leonardi R, Nanetti RY. Making democracy work: civic 
traditions in modern Italy. New Jersey: Princeton University Press, 
1994.

	 5	 Bromell L, Cagney KA. Companionship in the neighborhood context: 
older adults’ living arrangements and perceptions of social cohesion. 
Res Aging 2014;36:228–43. 

	 6	 Kawachi I, Berkman LF. Social cohesion, social capital, and health. 
In: Berkman LF, Kawachi I, Glymour MM, eds. Social epidemiology. 
Oxford: Oxford University Press, 2014: 174–90.

	 7	 Chan J, To HP, Chan E. Reconsidering social cohesion: developing a 
definition and analytical framework for empirical research. Soc Indic 
Res 2006;75:273–302. 

	 8	 Sampson RJ, Wilson WJ. The theory of collective efficacy. In: 
Sampson RJ, ed. Great American city: chicago and the enduring 
neighborhood effect. Chicago: University of Chicago Press, 
2012: 149–78. 

	 9	 Bjornstrom EES, Ralston ML, Kuhl DC. Social cohesion and 
self-rated health: the moderating effect of neighborhood physical 
disorder. Am J Community Psychol 2013;52:302–12. 

	10	 Cramm JM, van Dijk HM, Nieboer AP. The importance of 
neighborhood social cohesion and social capital for the well being of 
older adults in the community. Gerontologist 2013;53:142–52. 

	11	 Robinette JW, Charles ST, Mogle JA, et al. Neighborhood cohesion 
and daily well-being: results from a diary study. Soc Sci Med 
2013;96:174–82. 

	12	 Elliott J, Gale CR, Parsons S, et al. Neighbourhood cohesion and 
mental wellbeing among older adults: a mixed methods approach. 
Soc Sci Med 2014;107:44–51. 

	13	 Cramm JM, Nieboer AP. Social cohesion and belonging predict 
the well-being of community-dwelling older people. BMC Geriatr 
2015;15:30. 

	14	 Delhey J, Dragolov G. Happier together. Social cohesion and 
subjective well-being in Europe. Int J Psychol 2016;51:163–76. 

	15	 Diener E, Suh E. Measuring quality of life: economic, social and 
subjective indicators. Soc Indic Res 1997;40:189–216. 

	16	 Das KV, Jones-Harrell C, Fan Y, et al. Understanding subjective well-
being: perspectives from psychology and public health. Public Health 
Rev 2020;41:25. 

	17	 Diener E, Chan MY. Happy people live longer: subjective well-being 
contributes to health and longevity. Appl Psychol 2011;3:1–43. 

	18	 Echeverría S, Diez-Roux AV, Shea S, et al. Associations of 
neighborhood problems and neighborhood social cohesion with 
mental health and health behaviors: the multi-ethnic study of 
atherosclerosis. Health Place 2008;14:853–65. 

	19	 Jones R, Heim D, Hunter S, et al. The relative influence of 
neighbourhood incivilities, cognitive social capital, club membership 
and individual characteristics on positive mental health. Health Place 
2014;28:187–93. 

	20	 Ellaway A, Macintyre S, Kearns A. Perceptions of place and 
health in socially contrasting neighbourhoods. Urban Studies 
2001;38:2299–316. 

	21	 Walker RB, Hiller JE. Places and health: a qualitative study to explore 
how older women living alone perceive the social and physical 
dimensions of their neighbourhoods. Soc Sci Med 2007;65:1154–65. 

	22	 Gardner PJ. Natural neighborhood networks — important social 
networks in the lives of older adults aging in place. Journal of Aging 
Studies 2011;25:263–71. 

	23	 Erin MH, Shepherd D, Welch D, et al. Perceptions of neighborhood 
problems and health-related quality of life. J Community Psychol 
2012;40:814–27. 

	24	 Fone D, White J, Farewell D, et al. Effect of neighbourhood 
deprivation and social cohesion on mental health inequality: a 
multilevel population-based longitudinal study. Psychol Med 
2014;44:2449–60. 

	25	 Momtaz YA, Haron SA, Ibrahim R, et al. Social embeddedness as 
a mechanism for linking social cohesion to well-being among older 
adults: moderating effect of gender. Clin Interv Aging 2014;9:863–70. 

	26	 Murayama H, Nishi M, Nofuji Y, et al. Longitudinal association 
between neighborhood cohesion and depressive mood in old age: a 
Japanese prospective study. Health Place 2015;34:270–8. 

	27	 Campbell KE, Lee BA. Sources of personal neighbor networks: social 
integration, need, or time? Social Forces 1992;70:1077. 

	28	 Savage M, Bagnall G, Longhurst B. Globalization and belonging. 1 
Oliver’s Yard, 55 City Road, London EC1Y 1SP United Kingdom: 
Sage, 2005. 

	29	 Wilkinson D. Individual and community factors affecting 
psychological sense of community, attraction, and neighboring in 
rural communities. Can Rev Sociol 2008;45:305–29. 

	30	 Van Dijk HM, Cramm JM, Nieboer AP. Social cohesion as perceived 
by community-dwelling older people: the role of individual and 
neighbourhood characteristics. Int J Ageing Later Life 2014;8:9–31. 

https://doi.org/10.25405/data.ncl.20552598
https://doi.org/10.25405/data.ncl.20552598
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3869-2420
http://orcid.org/0000-0003-4632-4521
http://orcid.org/0000-0002-1134-7312
http://orcid.org/0000-0002-3767-6325
http://orcid.org/0000-0001-6081-838X
http://dx.doi.org/10.1080/00420980120087081
http://dx.doi.org/10.1002/1520-6629(200101)29:1<29::AID-JCOP3>3.0.CO;2-C
http://dx.doi.org/10.1080/02732170309218
http://dx.doi.org/10.1177/0164027512475096
http://dx.doi.org/24565155
http://dx.doi.org/10.1007/s11205-005-2118-1
http://dx.doi.org/10.1007/s11205-005-2118-1
http://dx.doi.org/10.7208/chicago/9780226733883.001.0001
http://dx.doi.org/10.7208/chicago/9780226733883.001.0001
http://dx.doi.org/10.1007/s10464-013-9595-1
http://dx.doi.org/10.1093/geront/gns052
http://dx.doi.org/10.1016/j.socscimed.2013.07.027
http://dx.doi.org/10.1016/j.socscimed.2014.02.027
http://dx.doi.org/10.1186/s12877-015-0027-y
http://dx.doi.org/10.1002/ijop.12149
http://dx.doi.org/10.1023/A:1006859511756
http://dx.doi.org/10.1186/s40985-020-00142-5
http://dx.doi.org/10.1186/s40985-020-00142-5
http://dx.doi.org/10.1111/j.1758-0854.2010.01045.x
http://dx.doi.org/10.1016/j.healthplace.2008.01.004
http://dx.doi.org/10.1016/j.healthplace.2014.04.006
http://dx.doi.org/10.1080/00420980120087171
http://dx.doi.org/10.1016/j.socscimed.2007.04.031
http://dx.doi.org/10.1016/j.jaging.2011.03.007
http://dx.doi.org/10.1016/j.jaging.2011.03.007
http://dx.doi.org/10.1002/jcop.21490
http://dx.doi.org/10.1017/S0033291713003255
http://dx.doi.org/10.2147/CIA.S62205
http://dx.doi.org/10.1016/j.healthplace.2015.05.015
http://dx.doi.org/10.2307/2580202
http://dx.doi.org/10.4135/9781446216880
http://dx.doi.org/10.1111/j.1755-618x.2008.00013.x
http://dx.doi.org/10.3384/ijal.1652-8670.13210


10 Humble S, et al. BMJ Open 2023;13:e067680. doi:10.1136/bmjopen-2022-067680

Open access�

	31	 Self S, Basuroy S. Factors influencing healthcare choices by the 
elderly in India: role of social interactions. IJSE 2017;44:1231–51. 

	32	 Yi S, Trinh-Shevrin C, Yen IH, et al. Abstract 11: neighborhood 
social cohesion and meeting physical activity guidelines: does the 
association differ by race/ethnicity? Circulation 2016;133:A11. 

	33	 Méndez ML, Otero G, Link F, et al. Neighbourhood cohesion as a 
form of privilege. Urban Studies 2021;58:1691–711. 

	34	 Obst P, Smith SG, Zinkiewicz L. An exploration of sense of 
community, part 3: dimensions and predictors of psychological 
sense of community in geographical communities. J Community 
Psychol 2002;30:119–33. 

	35	 Diener E. Making the best of a bad situation: satisfaction in the slums 
of calcutta. In: Diener E, ed. Culture and well-being. Social indicators 
research series. Dordrecht: Springer, 2009: 261–78. 

	36	 Das M, Angeli F, van Schayck OCP. Understanding self-construction 
of health among the slum dwellers of India: a culture-centred 
approach. Sociol Health Illn 2020;42:1001–23. 

	37	 UN-Habitat. World cities report 2022. Envisaging the future of cities. 
United Nations Human Settlement Programme. Available: https://​
unhabitat.org/wcr/ [Accessed 8 Aug 2022].

	38	 Biswas R. Asian megatrends. London: Palgrave Macmillan, 2016. 
	39	 United Nations. World population prospectus. 2022. Available: www.​

macrotrends.net/cities/21228/delhi/population’>Delhi [Accessed 8 
Aug 2022].

	40	 Demographia. World urban areas (built up urban areas or world 
agglomerations). 2022. Available: www.demographia.com/db-​
worldua.pdf

	41	 Lemanski C, Tawa Lama-Rewal S. The'‘issing middle'’ class and 
urban governance in Delhi'’ unauthorised colonies. Transactions of 
the Institute of British Geographers 2013;38:91–105. 10.1111/j.1475-
5661.2012.00514.x Available: http://doi.wiley.com/10.1111/tran.​
2012.38.issue-1

	42	 Dupont V, Jordhus-Lier D, Braathen E, et al. Modalities of social 
mobilisation in substandard settlements. In: Dupont V, Jordhus-
Lier D, Sutherland C, eds. The politics of slums in the global south. 
Abingdon, UK: Routledge, 2015: 181–209.

	43	 Ezeh A, Oyebode O, Satterthwaite D, et al. The history, geography, 
and sociology of slums and the health problems of people who live in 
slums. Lancet 2017;389:547–58. 

	44	 Saju MD, Benny AM, Preet Allagh K, et al. Relationship between 
neighbourhood cohesion and disability: findings from SWADES 
population-based survey, Kerala, India. F1000Res 2020;9:700. 

	45	 Jervis-Read C. Frontier town: marking boundaries in a delhi 
resettlement colony 30 years on. In: Sundaram R, Bagchi J, 
Sengupta S, et al, eds. Sarai reader 07. Frontiers. Delhi, India: Centre 
for the Study of Developing Societies, 2007: 516–26.

	46	 Rao U. Making the global City: urban citizenship at the margins of 
Delhi. Ethnos 2010;75:402–24. 

	47	 Menon-Sen K, Bhan G. Swept off the map: surviving eviction and 
resettlement in Delhi. New Delhi, India: Yoda Press, 2008.

	48	 Desai R. Governing the urban poor: riverfront development, slum 
resettlement and the politics of inclusion in Ahmedabad. Econ Polit 
Wkly 2012;47:49–56.

	49	 Mahadevia D, Bhatia N, Bhatt B. Decentralized governance or 
passing the buck: the case of resident welfare associations at 
resettlement sites, Ahmedabad, India. Environment and Urbanization 
2016;28:294–307. 

	50	 Buckley RM, Kallergis A, Wainer L. Addressing the housing 
challenge: avoiding the ozymandias syndrome. Environment and 
Urbanization 2016;28:119–38. 

	51	 UN-Habitat. Annual progress report 2018. United Nations human 
settlement. n.d. Available: https://unhabitat.org/annual-progress-​
report-2018

	52	 Chattopadhyay S. Residential satisfaction in public housing—a 
study. Ph.D. thesis. Kharagpur: Indian Institute of Technology, 2000. 
Available: www.idr.iitkgp.ac.in/xmlui/handle/123456789/4765

	53	 Chatterjee M. Perception of housing environment among high rise 
dwellers. J Indian Appl Psychol 2009;35:85–92.

	54	 Cronin V. A sustainability evaluation of slum rehabilitation authority 
housing development at nanapeth, Pune, India. Environment and 
Urbanization ASIA 2013;4:121–34. 

	55	 Mahadevia D, Bhatia N, Bhatt B. Private sector in affordable 
housing? Case of slum rehabilitation scheme in Ahmedabad, India. 
Environment and Urbanization ASIA 2018;9:1–17. 

	56	 Williams G, Charlton S, Coelho K, et al. (Im)mobility at the margins: 
low-income households’ experiences of peripheral resettlement in 
India and South Africa. Housing Studies 2022;37:910–31. 

	57	 Hindu Times. Bhalswa resettlement colony makes headway on 
woman power. 2012. Available: www.thehindu.com/news/cities/​
Delhi//article60019583.ece [Accessed 8 Aug 2022].

	58	 Puddifoot JE. Dimensions of community identity. J Community Appl 
Soc Psychol 1995;5:357–70. 

	59	 Healey P. Collaborative planning in a stakeholder society. Town 
Planning Review 1998;69:1. 

	60	 Hu M, Chen R. A framework for understanding sense of place in an 
urban design context. Urban Sci 2018;2:34. 

	61	 Pinchak NP, Browning CR, Calder CA, et al. Activity locations, 
residential segregation, and the significance of residential 
neighborhood boundary perceptions. Urban Stud 2021;58:2758–81. 

	62	 The Organisation for Economic Co-operation and Development 
(OECD). OECD guidelines on measuring subjective well-being. OECD 
Publishing, 2013. 

	63	 GeolQ. Available: https://geoiq.io/places/Okhla-Phase-2,-Okhla-​
Industrial-Area/42LHELSWrn [Accessed 8 Aug 2022].

	64	 GeolQ. Available: https://geoiq.io/places/Bhalswa/FMzvf5L9nO 
[Accessed 8 Aug 2022].

	65	 Fuller WA. Sampling statistics. New Jersey, US: John Wiley and 
Sons, 2009. 

	66	 Buckner JC. The development of an instrument to measure 
neighborhood cohesion. Am J Community Psychol 1988;16:771–91. 

	67	 Ross A, Searle M. Conceptualization and validation of the 
neighbourhood cohesion index using exploratory structural equation 
modelling. Community Dev J 2021;56:408–31. 

	68	 Robinson D, Wilkinson D. Sense of community in a remote mining 
town: validating a neighborhood cohesion scale. Am J Community 
Psychol 1995;23:137–48. 

	69	 Fone DL, Farewell DM, Dunstan FD. An ecometric analysis of 
neighbourhood cohesion. Popul Health Metr 2006;4:17. 

	70	 Fone D, Dunstan F, Lloyd K, et al. Does social cohesion modify the 
association between area income deprivation and mental health? A 
multilevel analysis. Int J Epidemiol 2007;36:338–45. 

	71	 Krishna A, Shrader E. Cross-cultural measures of social capital: a tool 
and results from India and Panama (social capital initiative working 
paper no.21). Washington: World Bank, 2000.

	72	 McCulloch A. An examination of social capital and social 
disorganisation in neighbourhoods in the British household panel 
study. Soc Sci Med 2003;56:1425–38. 

	73	 Macintyre S, Ellaway A. Neighbourhood cohesion and health 
in socially contrasting neighbourhoods: implications for the 
social exclusion and public health agendas. Health Bull (Edinb) 
2000;58:450–6.

	74	 Diener E. The science of well-being. In: The science of well-being: 
The collected works of Ed Diener. Dordrecht: Springer, 2009. 

	75	 Diener E. Subjective well-being. Psychol Bull 1984;95:542–75. 
	76	 Watson D. The vicissitudes of mood measurement: effects of 

varying descriptors, time frames, and response formats on 
measures of positive and negative affect. J Pers Soc Psychol 
1988;55:128–41. 

	77	 Inglehart R, Genes KH. Culture, democracy and happiness. In: Diener 
E, Suh EM, eds. Culture and subjective well-being. Cambridge 
(Mass): MIT Press 2000, 2000: 165–83.

	78	 Verme P. Happiness, freedom and control. Journal of Economic 
Behavior & Organization 2009;71:146–61. 

	79	 Bavetta S, Navarra P, Maimone D. Freedom and the pursuit of 
happiness. New York, NY: Cambridge University Press, 2014. 

	80	 Steptoe A, Deaton A, Stone AA. Subjective wellbeing, health, and 
ageing. Lancet 2015;385:640–8. 

	81	 Pitlik H, Rode M. Free to choose? Economic freedom, 
relative income, and life control perceptions. Intnl J Wellbeing 
2016;6:81–100. 

	82	 Hainmueller J, Hopkins DJ, Yamamoto T. Causal inference in 
conjoint analysis: understanding multidimensional choices via stated 
preference experiments. Polit Anal 2014;22:1–30. 

	83	 Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance 
structure analysis: conventional criteria versus new alternatives. 
Structural Equation Modeling: A Multidisciplinary Journal 
1999;6:1–55. 

	84	 Kline RB. Methodology in the social sciences. Principles and practice 
of structured equation modelling. 4th ed. Guildford: Guildford Press, 
2016.

	85	 Brown TA. Confirmatory factor analysis for applied research. NY: 
Guildford Press, 2006.

	86	 Humble S. Quantitative analysis of questionnaires: techniques to 
explore structures and relationships. New York: Routledge, 2020. 

	87	 Blanchflower DG, Oswald AJ. Well-being over time in britain and the 
USA. J Pub Econ 2004;88:1359–86. 

	88	 Patel R, Marbaniang SP, Srivastava S, et al. Gender differential in 
low psychological health and low subjective well-being among older 
adults in India: with special focus on childless older adults. PLoS 
ONE 2021;16:e0247943. 

http://dx.doi.org/10.1108/IJSE-12-2015-0340
http://dx.doi.org/10.1161/circ.133.suppl_1.11
http://dx.doi.org/10.1177/0042098020914549
http://dx.doi.org/10.1002/jcop.1054
http://dx.doi.org/10.1002/jcop.1054
http://dx.doi.org/10.1007/978-90-481-2352-0
http://dx.doi.org/10.1007/978-90-481-2352-0
http://dx.doi.org/10.1111/1467-9566.13075
https://unhabitat.org/wcr/
https://unhabitat.org/wcr/
http://dx.doi.org/10.1057/9781137441898
www.macrotrends.net/cities/21228/delhi/population’>Delhi
www.macrotrends.net/cities/21228/delhi/population’>Delhi
www.demographia.com/db-worldua.pdf
www.demographia.com/db-worldua.pdf
http://dx.doi.org/10.1111/j.1475-5661.2012.00514.x
http://dx.doi.org/10.1111/j.1475-5661.2012.00514.x
http://doi.wiley.com/10.1111/tran.2012.38.issue-1
http://doi.wiley.com/10.1111/tran.2012.38.issue-1
http://dx.doi.org/10.1016/S0140-6736(16)31650-6
http://dx.doi.org/10.12688/f1000research.25073.1
http://dx.doi.org/10.1080/00141844.2010.532227
http://dx.doi.org/10.1177/0956247815613688
http://dx.doi.org/10.1177/0956247815627523
http://dx.doi.org/10.1177/0956247815627523
https://unhabitat.org/annual-progress-report-2018
https://unhabitat.org/annual-progress-report-2018
www.idr.iitkgp.ac.in/xmlui/handle/123456789/4765
http://dx.doi.org/10.1177/0975425313477567
http://dx.doi.org/10.1177/0975425313477567
http://dx.doi.org/10.1177/0975425317748449
http://dx.doi.org/10.1080/02673037.2021.1946018
www.thehindu.com/news/cities/Delhi//article60019583.ece
www.thehindu.com/news/cities/Delhi//article60019583.ece
http://dx.doi.org/10.1002/casp.2450050507
http://dx.doi.org/10.1002/casp.2450050507
http://dx.doi.org/10.3828/tpr.69.1.h651u2327m86326p
http://dx.doi.org/10.3828/tpr.69.1.h651u2327m86326p
http://dx.doi.org/10.3390/urbansci2020034
http://dx.doi.org/10.1177/0042098020966262
http://dx.doi.org/org/10.1787/9789264191655-en
https://geoiq.io/places/Okhla-Phase-2,-Okhla-Industrial-Area/42LHELSWrn
https://geoiq.io/places/Okhla-Phase-2,-Okhla-Industrial-Area/42LHELSWrn
https://geoiq.io/places/Bhalswa/FMzvf5L9nO
http://dx.doi.org/10.1002/9780470523551
http://dx.doi.org/10.1007/BF00930892
http://dx.doi.org/10.1093/cdj/bsaa007
http://dx.doi.org/10.1007/BF02506926
http://dx.doi.org/10.1007/BF02506926
http://dx.doi.org/10.1186/1478-7954-4-17
http://dx.doi.org/10.1093/ije/dym004
http://dx.doi.org/10.1016/s0277-9536(02)00139-9
http://dx.doi.org/12813776
http://dx.doi.org/10.1007/978-90-481-2350-6
http://dx.doi.org/10.1007/978-90-481-2350-6
http://dx.doi.org/10.1037/0033-2909.95.3.542
http://dx.doi.org/10.1037//0022-3514.55.1.128
http://dx.doi.org/10.1016/j.jebo.2009.04.008
http://dx.doi.org/10.1016/j.jebo.2009.04.008
http://dx.doi.org/10.1017/CBO9781139794824
http://dx.doi.org/10.1017/CBO9781139794824
http://dx.doi.org/10.1016/S0140-6736(13)61489-0
http://dx.doi.org/10.5502/ijw.v6i1.390
http://dx.doi.org/10.1093/pan/mpt024
http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.4324/9780429400469
http://dx.doi.org/10.4324/9780429400469
http://dx.doi.org/10.1016/S0047-2727(02)00168-8
http://dx.doi.org/10.1371/journal.pone.0247943
http://dx.doi.org/10.1371/journal.pone.0247943

	Associations between neighbourhood social cohesion and subjective well-­being in two different informal settlement types in Delhi, India: a quantitative cross-­sectional study
	Abstract
	Introduction﻿﻿
	Methods
	Study design and setting
	Sample size calculation and sampling techniques
	Measures
	Neighbourhood Cohesion Index
	Subjective well-being

	Sociodemographic characteristics
	Patient and public involvement
	Informed consent
	Procedures
	Data processing and analysis

	Results
	Characteristics of participants
	Psychometric properties of the NCI and SWB measure
	Pilot
	Current study

	Neighbourhood Cohesion Index
	Subjective well-being
	Associations between NCI and SWB

	Discussion
	Key findings
	Limitations

	Conclusion
	References


