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Findings

Compact city development has been increasingly promoted as a tool to encourage
urban sustainability and to reduce humans’ environmental footprint. The
impacts of such urgan development on subjective well-being (SWB), Quality of
Life (QOL), and perceived health—non-monetary metrics of prosperity—have
not been extensively explored in the North American context. This paper delves
into the relationship between density and happiness by analyzing a travel survey
distributed in Montreal, Quebec, Canada (n = 4,148). A cumulative logit model
assessed levels of happiness—as measured by SWB, QOL, and perceived
health—against confounding variables such as age, gender, household size,
marital status, education, income levels, and residential self-selection, while
including neighborhood density as our main policy variable. Results do not show
that population density affects perceived health or SWB. However, a small inverse
relationship between QOL and population density was observed. Analyzing
neighborhood characteristics through their effect on SWB, QOL, and perceived
health provides further evidence on the links between the urban landscape and
happiness, and the study’s results can inform zoning and land-use policymaking.

1. Questions

Millennials are increasingly moving from suburbs to higher-density urban
centers, a trend attributed to their preference for more ecologically sustainable
and livelier settings (Myers 2016). Whether this trend will make this generation
happier, however, is unclear. The built environment has been found to
influence both subjective well-being (SWB) and mental health (Veenhoven
2002; Galea et al. 2005). Poor-quality urban environments, with deteriorating
infrastructure and unkept streets and sidewalks, have been associated with
increased odds of experiencing depression, and it has been posited that densely
populated areas may amplify stressors (Galea et al. 2005; Eaton 1980). There
are indirect and direct pathways through which population density may affect
well-being. Direct negative pathways between density and well-being include
nuisances such as noise and traffic, while there might be some positive indirect
pathways, such as higher social cohesion (O’Campo, Salmon, and Burke 2009).

Overall, evidence linking population density to SWB is ambiguous. While
most research in the United States finds a negative relationship between density
and happiness, a recent study suggested much of this density-SWB gradient
can be attributed to a country-specific racial divide between urban and rural
areas (Winters and Li 2016; Florida, Mellander, and Rentfrow 2011; Berry
and Okulicz-Kozaryn 2011). Meanwhile, evidence in the European context is
ambiguous, with recent studies showing nonsignificant associations between
population density and happiness (Cramer, Torgersen, and Kringlen 2004;
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Mouratidis 2019). A previous study in the Canadian context found differences
in SWB across metropolitan regions, but it did not delve into variation within
cities and how these related to the built environment (Lu et al. 2015).

This study analyzes the results of a bilingual survey distributed to residents
of the Montreal, Quebec, region between October 2019 and January 2020 to
assess the relationship between happiness and population density. Happiness
was measured through responses to questions on SWB, quality of life (QOL)
and health perceptions.

2. Methods

Between October 2019 and January 2020, a bilingual (French and English)
online survey was carried out to assess various aspects of the Résean Express
Meétropolitain (REM) light-rail project, as well as to collect data on relevant
characteristics of the Montreal population. Recruitment was carried out in-
person and digitally and resulted in 4,148 completed responses. This study
was approved by McGill University’s Research Ethics Board. After a data-
cleaning process that considered response times and whether answers to some
key questions, such as age, were within a reasonable range, 465 responses were
excluded, resulting in a sample size of 3,683 responses. This sample of
anonymized data included information on home location, which allowed the
survey to be complemented by data from the 2016 census. Census data
included population density calculated at the census tract level. Montreal, the
second largest metropolitan area in Canada, has an average population density
of 4,517 people per square kilometer.

The observed dependent variables were evaluated through the following three
questions measuring SWB, QOL, and perceived health respectively:
“[T]hinking about your own life and personal circumstances, how satisfied are
you with your life as a whole?”; “[H]ow satisfied are you with your standard
of living?” and “[H]ow satisfied are you with your health?” Responses ranged
from “0 - completely dissatisfied” to “10 — completely satisfied”. Figure 1
depicts the distribution of answers for all three questions, as well as the average

population density value for each response level.

At first glance, lower SWB and QOL grades seem to correspond with higher
population densities, but the relationship does not appear to be strong. Since
the three indicators were measured with ordinal and discrete scales, a
cumulative logit model was found most suitable to assess the relationship
between variables. This model was run with the “clm” function of the
"ordinal” package in R. Several individual characteristics have been found to
play a central role in SWB, and as such were included as control variables
(Dolan, Peasgood, and White 2008). These included age, educational
attainment, relationship status, gender, and sufficiency of income. For
sufficiency of income, survey respondents were asked “[T]o what extent does
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Fig 1 - SWB, QOL and Perceived Health Answer Counts and Population Density Averages

this annual household income allow you to satisty your household needs?”
The Likert-scale responses were recoded into a binary variable for “insufficient
. »

income.

Health and happiness have been found to have a bi-directional relationship,
and correspondingly health status was used as a control variable for subjective
wellbeing and quality of life (Veenhoven 2008). To account for self-selection
effects, we considered stated reasons for home location choice. Since it has
been found that access to walkable green spaces improves health and longevity,
proximity to parks was included as one of these variables (Takano, Nakamura,
and Watanabe 2002). An additional variable for dwelling type, represented by a
binary variable for single-family house, was considered for subjective well-being
but was excluded from regressions for quality of life and health perception
because it was not statistically significant and reduced the model’s accuracy
beyond an acceptable threshold. Furthermore, the variables for population
density and insufficient income were found in certain cases to violate the
proportional odds assumption, also known as the equal slopes assumption.
We addressed this by using clm’s nominal effects parameter to calculate their
partial proportional odds, allowing threshold parameters to vary based on the
regression variables.

3. Findings
Table 1 shows the results of the three regressions. For the regression

coefficients, positive values indicate an increased likelihood of a higher
assessment of the dependent variable. In line with ﬁndings from other studies
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Table 1 — Cumulative logit model coefficients

Subjeét;i\:fgWell- Quality of Life Health Perception

Population per km? (thousands) nominal -0.017*** nominal

Age 0.0128*** 0.008*** -0.002

Insufficient income -1.076*** -1.719** nominal

Completed university-level studies 0.182** 0.259*** 0.294***

Married 0.385*** 0.282*** 0.125

Gender (man) -0.048 -0.0004 0.088

Dwelling type (single-family unit) -0.0256 - -
Home selection reasons

Home near green areas 0.232** 0.019 0.144

Home in a walkable neighborhood 0.187* 0.250** 0.303***

Large home 0.082 -0.081 0.0003

Home near shops 0.043 -0.024 0.095

Self-reported health above average 1.696*** 1.604*** -

Threshold coefficients for nominal variables (expressed as difference from intercept
threshold coefficients)

Population density

Population density

01 0.038 0.022
12 0.010 -0.012
2|3 0.019 -0.001
34 0.001 0.011
4|5 0.001 0.010
5|6 0.002 -0.005
6|7 0.001 -0.006
7|18 -0.004 -0.002
8|9 0.007 -0.004
910 0.028 0.006

Insufficient Income
01 1410
1|2 1.381
2|3 1.219
34 1.501
4|5 1.330
5|6 1.295
6|7 1.116
718 0.940
8|9 0.999
9|10 0.947
Log Likelihood -5250.90 -5295.72 -6016.12
AIC 10563.80 10633.45 12108.24
BIC 10750.27 10759.76 12336.82

p-value below 0.0001 “****, 0.001 ***, 0.01 “**, 0.05 (1)’

Findings



Are We Happy in Densely Populated Environments? Assessing the Impacts of Density on Subjective Well-Being, Quality of...

carried out in North America, higher population densities were found to
correlate with slightly lower assessments of QOL all else being equal (Morris
2019). However, this effect was not found for SWB or perceived health, where
the correlation was not generally statistically significant and the direction of
effect varied across different response levels.

Factors considered during home location selection were found to correlate
with happiness in a statistically significant way. For instance, individuals
considering the walking environment of potential homes reported measurably
higher SWB, QOL, and perceived health levels. Those prioritizing proximity to
green areas in the selection of their home location had higher SWB levels. Other
home characteristics, such as home size, proximity to shops and dwelling type,
did not have a statistical effect on any of the measured dependent variables. In
terms of individual characteristics and their effect on SWB, most findings were
consistent with existing literature.

In synthesis, individual characteristics, such as income and relationship status,
remain the main explanatory variables for SWB and QOL levels. In terms of
built-environment features, results suggest that higher population density does
not have a statistically significant effect on SWB or perceived health levels.
While quality of life is higher in lower-density areas, the effect appears to
be small. Further research should delve into other characteristics of the built
environment, including changes in available amenities over time, to
understand their influence on subjective wellbeing. Overall, these results are
encouraging for those policy makers pushing for compact urban development
in North America. Happiness and ecologically sustainable living need not be
exclusive.

Acknowledgement

This research was funded by The Canadian Institutes of Health Research
(CIHR) and The Natural Sciences and Engineering Research Council of
Canada (NSERC) Collaborative Health Research Projects (CHRP) Program
(Project numbers CIHR CPG-170602 and CPG-170602 X- 253156, NSERC

CHRPJ 549576-20). The authors would like to thank Rania Wasfi and Boer
Cui for her help in designing the survey.

Submitted: January 14, 2021 AEST, Accepted: May 10, 2021 AEST

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0
International License (CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/
licenses/by-sa/4.0 and legal code at https://creativecommons.org/licenses/by-sa/4.0/legalcode for more
information.

Findings



Are We Happy in Densely Populated Environments? Assessing the Impacts of Density on Subjective Well-Being, Quality of...

REFERENCES

Berry, B. J. L., and A. Okulicz-Kozaryn. 2011. “An Urban-Rural Happiness Gradient.” Urban
Geography 32: 871-83.

Cramer, V., S. Torgersen, and E. Kringlen. 2004. “Quality of Life in a City: The Effect of
Population Density.” Social Indicators Research 69: 103-16.

Dolan, P., T. Peasgood, and M. White. 2008. “Do We Really Know What Makes Us Happy? A
Review of the Economic Literature on the Factors Associated with Subjective Well-Being.” Journal
of Economic Psychology 29: 94-122.

Eaton, W. 1980. The Sociology of Mental Disorders.

Florida, R., C. Mellander, and P. Rentfrow. 2011. “The Happiness of Cities.” Regional Studies,
1-15.

Galea, S.,J. Ahern, S. Rudenstine, Z. Wallace, and D. Vlahov. 2005. “Urban Built Environment and
Depression: A Multilevel Analysis.” Journal of Epidemiology and Community Health 59: 822-27.

Lu, C., G. Schellenberg, F. Hou, and J.F. Helliwell. 2015. “How’s Life in the City?: Life
Satisfaction Across Census Metropolitan Areas and Economic Regions in Canada.” Economic
Insights: Statistics Canada, 1-11.

Morris, Eric A. 2019. “Do Cities or Suburbs Offer Higher Quahty of Life? Intrametropolitan
Locatlon, Act1v1ty Patterns, Access, and Subjective Well-Being.” Cities 89 (June): 228-42.
doi X ) .02.012.

Mouratidis, Kostas. 2019 “Compact City, Urban Sprawl, and Subjective Well-Being.” Crtzes 92
(September): 261-72. https://doi.org/10.1016/j. ClthS 2019.04.013.

Myers, D. 2016. “Peak Millennials: Three Reinforcing Cycles That Amplify the Rise and Fall of
Urban Concentration by Millennials.” Housing Policy Debate 26: 928—47.

O’Campo, P, C. Salmon, and J. Burke. 2009. “Neighbourhoods and Mental Well-Being: What Are
the Pathways?” Health €5 Place 15: 56-68.

Takano, T., K. Nakamura, and M. Watanabe. 2002. “Urban Residential Environments and Senior
Citizens’ Longevity in Megacity Areas: The Importance of Walkable Green Spaces.” Journal of

Epidemiology € Community Health 56 (12): 913-18. https://doi.org/10.1136/jech.56.12.913.

Veenhoven, R. 2002. “Why Social Policy Needs Subjective Indicators.” Soczal Indicators Research
58:33-46.

———.2008. “Healthy Happiness: Effects of Happiness on Physical Health and the Consequences
for Preventive Health Care.” Journal of Happiness Studies 9: 449-69.

Winters, J. V., and Y. Li. 2016. “Urbanisation, Natural Amenities and Subjective Well-Being:
Evidence from US Counties.” Urban Studies S4: 1956-73.

Findings


https://doi.org/10.1016/j.cities.2019.02.012
https://doi.org/10.1016/j.cities.2019.04.013
https://doi.org/10.1136/jech.56.12.913

	1. Questions
	2. Methods
	3. Findings
	Acknowledgement

	References

