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Abstract

This research aimed to capture and synthesise the views of children, young people, parents
and expectant parents (CYPP) about the cities where they live, with a specific focus on air
pollution (AP), in order to support the generation of evidence-informed policy that reflects
CYPP’s perspectives, ultimately contributing to the development of child-centered, health-
ier, sustainable cities. The Children, Cities and Climate (CCC) project used targeted social
media adverts to recruit CYPP to complete an online survey with a combination of open and
closed questions in order to collect perceptions about air quality in their home cities, the
main sources of AP, and how they would improve their cities. The survey was completed by
3,222 CYPP in 59 of the most polluted cities in 14 countries. Nearly two in five (39%) CYPP
cited AP as one of the worst things about their city, with motor transport perceived as the
main contributor. CYPP reported differing views on whether their cities were becoming bet-
ter (43%) or worse (34%) places to live (33% reported it was ‘staying the same’). Numerous
specific ideas to improve cities and urban air quality emerged, alongside an emphasis on
also addressing structural barriers to change. A clear set of principles that should guide how
city leaders act was also described, including the need to engage with young people mean-
ingfully. CYPPs articulated good and bad experiences of urban living and perceived AP and
traffic as pressing concerns. They provided a clear set of suggestions for improving their cit-
ies. Further efforts to engage young people on these issues are warranted.

Introduction

The 2020 State of Global Air report found 100% of the world’s population lived in areas that
exceeded the recently tightened 2021 WHO air quality guidelines for fine particulate matter
pollution (PM, 5) [1]. These levels of air pollution (AP) pose serious health risks to children,
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and may reduce the life expectancy of a child born in 2019 by up to 12 months (compared to
children born in the absence of PM, 5 exposure) [2]. In 2016, the reduction in life expectancy
translated to 6.5 million premature deaths due to household and ambient air pollution [3].
Those who are not killed by air pollution face increased risk of morbidity even before their
birth, with maternal PM2.5 exposure linked to ~18% of global preterm births in 2017 [4]. Due
to air pollution, these additional risks continue throughout early child development, adoles-
cence, and young adulthood. Air pollution exposure has been associated with lung develop-
ment and function in children, poor respiratory health in adolescence, and increased risk of
lung cancer throughout the life course [4].

Though young people in both urban and non-urban places are impacted by air pollution,
young people in urban areas are exposed to significantly higher levels than those in rural areas.
In addition, in many settings (particularly low- and middle-income countries), as urbanisation
accelerates, air pollution increases” [4]. Children currently represent 30% of the four billion
people living in cities, but this will rise to 70% of 6.7 billion by 2050 [5]. Additionally, many of
the sources of AP contribute to climate change, the effects of which children today will experi-
ence throughout their lives [6].

While the environmental and health impacts associated with AP exposure are increasingly
well understood [7], little is known about how children, young people, parents and expectant
parents (CYPP) perceive their urban environment and the quality of air in their cities. Addition-
ally, the ideas and expectations of CYPP for improving urban air quality are under-explored.

Within the last five years, several reports have been published featuring youth voices, which
sought to highlight the opinions young people have on their urban environments [8-11]. In
the My City Too [8], young Londoners shared their aspirations for the city based on their lived
experience. Though this visionary piece provided compelling ideas, no systematic attempt was
made to understand young people’s perception or experience of air pollution.

The Young Londoners’ Priorities for a Sustainable City (9) mapped key issues reported by
the young people against the sustainable development goals (SDGs). Within goal 11 of the
SDGs (Sustainable Cities and Communities), environmental protection emerged as a key
theme. Though air quality ranked second as the most important environmental issue, no rec-
ommendations for addressing air pollution were sought from the young people.

The Urban Work Index (10) utilized more systematic methods to survey and rank cities
according to how young people rated different areas of urban living. Though this index high-
lights the beneficial aspects of each city in its current state, the young people were not asked to
consider the impact of air pollution on their ratings.

The CYCLES report (11) provides profiles of seven majors cities throughout the world that
describe the sustainability challenges faced by their young residents. These challenges were
reported in several highly polluting sectors, including food, transport, home and energy use.
Three of the seven cities included pollution in their description of one of these three polluting
sectors. This narrative strengthens the evidence on the impact air pollution has on urban liv-
ing, though again, no recommendations were made by the young people.

This research aimed to capture and synthesise the views of CYPP about the cities where
they live, with a specific focus on AP, in order to support the generation of evidence-informed
policy that reflects CYPP’s perspectives, ultimately contributing to the development of child-
centered, healthier, sustainable cities.

Methods

This cross-sectional study collected data through an online survey. The survey was available to
CYPP from any city in the world, though targeted recruitment (through paid social media
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advertisements-S1 Appendix) was directed to CYPP in 16 major cities (Bhubaneswar, Dar es
Salaam, Dhaka, Free Town, Glasgow, Harare, Jaipur, Lahore, London, Los Angeles, Mexico
City, Milan, Nairobi, Quezon City, Quito, Tamale). These cities were chosen to reflect a variety
of global settings, population sizes, and levels of development in both the Global North and
South, and to include the hosts of the 2021 Conference of Parties (COP) 26 Summit (Glasgow
and Milan). Eligibility for inclusion in the survey required respondents to currently live in a
town or city, be a young person aged between 13 and 25 years old, or be a parent or expectant
parent to a child aged <13 years old. A child was differentiated from a young person at the age
of 13 due to internet regulations in most countries which require children under the age of 13
to seek parental approval for most internet use. Young people included those up to the age of
25. Though this is the standard age in many countries, it is not a globally recognised number.
As this was a global survey, the cut-off point was selected by the research team in conjunction
with youth advisers for the project. Detailed methods for population recruitment, pretesting
methods, and data handling can be found in S2 Appendix.

Data collection

The survey instrument (53 Appendix) was designed and hosted on Typeform [12], an online
survey platform. Participation in this survey was voluntary and respondents were informed
they would not receive a reward for completion (for full statements, see S4 Appendix). Respon-
dents self-selected their preferred language (from 10 options) and completed three demo-
graphics questions to check eligibility and city location. The survey questions included: 5
"closed” multiple choice questions to identify the ‘best’ and ‘worst’ parts of their cities (with the
option to submit their own answer via an ‘other’ choice); to rank their city’s air quality on a
Likert scale [13] from zero (‘awful & toxic’) to ten (‘amazing & fresh’); to suggest the main
sources of AP in their city; and to indicate if they felt their city was becoming a better or worse
place to live. Six ’open-ended’ questions collected long-form comments about the CYPP’s cit-
ies in general and the quality of the air. CYPP were asked to elaborate on previous answers and
how they would improve their cities generally for young people and specifically regarding air

quality.

Informed consent

Informed consent was gained from all survey respondents. This was through completion of an
online form as approved by the London School of Hygiene and Tropical Medicine (LSHTM)
Ethics Committee (see S4 Appendix for consent questions). Given the data collected by the
survey was exclusively non-identifiable and would be instantly anonymous, the Ethics Com-
mittee agreed this research low risk. In agreement with the Ethics Committee, we did not seek
to inform or obtain consent from parents or guardians of child respondents (who were all 13
years old or older).

Missing data

Only respondents with full demographic data who met the eligibility criteria, provided
informed consent via an online form (approved by LSHTM Ethics committee—S4 Appendix),
and successfully completed the survey were included in the full survey sample. An available
case analysis method was used for each survey question, ensuring each question sub-popula-
tion consisted of complete responses only. The demographics of subpopulation respondents
were compared to the full sample’s demographics to identify any patterns of item non-
response.
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Where possible, imputation methods were used to limit non-response bias for age and loca-
tion using the following methods. Where age was not reported or reported as an unrealistic
value in excess of 100 or less than 13 years old, age was recoded as ‘missing’ and survey respon-
dents were analysed together. Where location was not reported or only reported by region or
country, probable location was imputed based on the city featured in the recruitment advert
clicked on.

Data analysis

The data analysis plan (available on Data Compass [14]) was developed in advance of data col-
lection. In short, descriptive statistics were completed for the full sample and subpopulations
by city and for each survey question. The quantitative and qualitative survey responses were
analysed for the full sample and results were stratified by age, whether the respondent was a
young person or parent/expectant parent, and by the PM2.5 pollution in their city.

Where there were fewer than five responses from an individual city, these were clustered
based on location linked to the advertisement they responded to. Countries were categorised
as high or middle and low income as identified by the Organisation for Economic Co-opera-
tion and Development [15]. Parents (n = 509) and expectant parents (n = 283) were combined
in analyses. Where relevant, ‘other’ responses to closed questions were coded against existing
options, and when appropriate options didn’t exist in the survey instrument, answers were
analysed thematically with the other qualitative answers.

Analysis of the quantitative data was completed using write Stata Statistical Software:
Release 17 (College Station, TX: StataCorp LLC). The demographics (age and target group) of
the full sample and each subpopulation by question were described using averages and fre-
quencies. The sample was stratified using these demographics prior analysis of the quantitative
questions. Responses to multiple choice questions were summarised using frequencies while
the Likert scale responses were reported using the mean and standard deviation.

Reponses to the qualitative questions were analysed together using an interpretive
grounded theory approach. Free text responses were translated into English by RJ using Goo-
gle Translate and were not edited for grammar or punctuation. Quotations that included iden-
tifiable information were redacted before analysis. These responses were coded (by R]) in
NVivo 12 [16] using initial open coding methods to identify and group important words or
groups of words, with a focus on the underlying meaning of responses. Coding was regularly
discussed and reviewed with RH, who also reviewed open-ended questions. Where possible,
in-vivo codes were used to capture the participant’s words as representative of a broader con-
cept. Intermediate codes were created to identify core categories drawing on initial coding.
Analysis was undertaken simultaneously with data coding to look for emerging concepts and
groups of themes through a series of meetings between R] and RH, and the wider team. R] and
RH are both public health and climate change researchers. RH’s particular expertise is in AP
and early childhood development, while R] focuses on food systems and planetary health. The
expertise of the wider team comprises pediatric medicine, epidemiology, mathematical model-
ling, maternal health, and research communications. Where data saturation became apparent
and no new codes or groupings of codes were identifiable, coding was ceased. Finally, a con-
ceptual framework was developed to synthesise the themes and sub-themes which emerged.

Patient and public involvement

This project involved local collaborators in Kenya and Dar Es Salaam. Our partner in Kenya
and Dar Es Salaam, Shujaaz Inc., contributed to survey method pretesting and translation into
the Sheng local dialect of Swahili. They additionally contributed to recruitment to our online
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survey, through neutral pushes to their viewer-base. Finally, they assisted in dissemination of
research findings throughout East Africa and at a variety of events hosted by LSHTM. Addi-
tional collaborations involved the Zimbabwe LSHTM Research Partnership, and a group of
young people throughout the world. These collaborations similarly occurred during the
research dissemination, with partners contributing to several LSHTM panel-events both in-
person in the United Kingdom at the COP26 and Conference of Youth (COY) 16 climate
change conferences and online.

Ethical approval

Ethical approval was granted by the LSHTM Research Ethics Committee (LSHTM Climate change,
cities, child and young people’s health: children and young people survey and engagement, refer-
ence 26313). In addition, municipal authorities in all 16 focal cities were informed about the
planned survey and were invited to provide feedback and offered a briefing on the results.

Results

In total 3,808 eligible and consenting participants were recruited to the study and 3,222 (85%)
of these completed the online survey. On average, respondents clicked on the survey link after
4.3 views of a recruitment advertisement, but this ranged from an average of 1.3 views in Lon-
don, United Kingdom (UK) to 17.1 views in Freetown, Sierra Leone. The survey was built to
take less than 10 minutes to complete, however, Typeform allows respondents to leave and
return to a survey an unlimited number of times using the same link prior to submission. Sub-
sequently, the median survey completion time was 8.7 minutes (range: 0.5-458.8 minutes).
Responses were not excluded from the analysis for outlying times.

The survey respondents reported being from 14 different countries and 59 cities (Fig 1, S5
and S6 Appendices). Most responses (in part due to how the advertisement targeting algorithm
prioritised lower cost per click markets) were from highly polluted cities in low- and middle-
income countries (S7 Appendix). The mean age of children and young people sample was 20
(Standard deviation (SD) 3.45), and amongst parents/expectant parents was 34 (SD 9.25); 75%
of all respondents (n = 2,430) were young people aged 13-25 years old (mean age 21, SD 4.3);

Number of respondents
<172 172-344 [ 344-515 [515-687 =687

“o

0@

Fig 1. Distribution of survey responses by self-reported city (n = 59).
https://doi.org/10.1371/journal.pgph.0000963.9001
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Potential to see advertisements!
(Facebook n= 40,340,873, Instagram n= 2,366,294)

1

Saw advertisements? Did not click on advertisements

(Facebook n= 13,774,239, Instagram n= 1,358,927) (Facebook n=13,394,168, Instagram n=1,353,202)
1

Clicked on advertisements ——» Did not start survey (n=336,467)
(Facebook n=380,071, Instagram n=5,725)
1

Did not start eligibility questions (n=40,347
Viewed survey landing page® / g A ( )

(n=49,329) Did not complete eligibility questions or meet
St r: d eligibilit ti i
arted efigibllity questions - Eligibility was missing (n=79)

(n= 8,982) Eligibility questions terminated early (n=523)
! Did not meet eligibility criteria (n=2,829)
Met eligibility criteria and started consent questions : 9 yen 4
(n-5l,551) Did not complete or provide consent
Provided consent and started survey questions gonsent s mnssnr\g (n={5)
(n=3,808)* onsent was not given (n=1,698)
* Did not complete the survey
Full Sample that completed the survey (n=3,222) Exited survey on FAQ page (n=586)

Young people (n=2,430)
Parents of young people (n=509)
Expectant parents (n=283)

T

Subsamples for analysis
by question:
‘Best’ (n=2,939)
‘Worst’ (n=3,051)
‘Pollution’ (n=3,056)
‘Air Quality’ (n=3,054)
‘Nicer City’ (n=3,061)

Fig 2. Creation of full sample and subpopulations. ' The number of individual social media users on each platform that fit the desired demographics of the
target population and could be potentially shown the advertisement during the paid advertising campaign. > The number of social media users on each
platform that were shown an advertisement during the campaign. > The number of social media users that clicked on the advertisement on either social media
site and were successfully transferred to the survey landing page on Typeform.com to begin eligibility and informed-consent questions. Not all social media
users targeted by the paid advertising campaign were eligible or gave consent to participate in the survey. * The number of eligible and consenting survey
participants who could potentially complete the full survey.

https://doi.org/10.1371/journal.pgph.0000963.g002

16% (n = 509) were parents of children aged <13 (mean age 39, SD 7.8); and 9% (n = 283)
were expectant parents (mean age 32, SD 7.3); this did not differ for any question’s subpopula-
tion (S8 Appendix). The distribution of survey respondent’s demographics by city can be
found in S9 Appendix.

A flow-chart of sample formation can be found in Fig 2.

Overall perceptions about their cities

Initially, respondents were asked about their cities in general, followed by specific questions on
air quality. The most common “best” aspects reported were proximity to family (reported by
30%); the diversity of activities (27%); and proximity to school or work (27%); the most
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n=2,939 respondents cited the three 'best' aspects of their cities
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n=3,051 respondents cited the three ‘'worst' aspects of their cities

Fig 3. The percentage of n = 2,939 and n = 3,051 respondents that reported each item within the top 3 ’best’ and
’worst’ aspects of their cities.

https://doi.org/10.1371/journal.pgph.0000963.g003

common “worst” things were traffic congestion (reported by 49%); pollution (39%); and a
shortage of work opportunities (23%) (Fig 3). No trends were observed when the best and
worst aspects of cities were stratified by age, PM, 5 quartile, or respondent group (510 and S11
Appendices). 43% of the sample reported that their cities were “improving”, 23% said there
was no change and 34% reported their cities were getting worse (S12 Appendix).

Perceptions on air quality and major causes of AP

The mean air quality rating (on a scale of 0 (‘awful & toxic’) to 10 (‘amazing & fresh’) reported
by 3,054 respondents was 5.1 (sd 2.9). There was no obvious association between self-rated air
quality and quartile of air quality of cities; the mean score in the least polluted cities was 4.71
(SD 2.9) and in the most polluted was 6.01. No trends were identified when stratifying by age
or respondent group (513 Appendix).

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 7/15


https://doi.org/10.1371/journal.pgph.0000963.g003
https://doi.org/10.1371/journal.pgph.0000963

PLOS GLOBAL PUBLIC HEALTH Survey of youth perspectives on urban dwelling and air quality

The most commonly reported sources of AP were motor transport, factories, rubbish burn-
ing and construction/building work. Agriculture/farming, household cooking and household
heating were all reported by smaller proportions of respondents (2%, 5% and 5% respectively);
all considerably lower than AP blown in from outside the city (8%). ’Other’ responses included
natural sources such as dirt and dust, but were mostly based on human actions (burning of
waste/sewage) and specific man-made objects (aeroplanes, plastic shopping bags). No clear
patterns were identified when stratifying the major sources of AP by PM, 5 quartile, major
city, eligibility criteria, or age of respondent (514 Appendix).

Thematic analysis of open-ended questions

Three sets of themes emerged from the analysis of qualitative survey responses. An overall
summary of the three themes and their respective subthemes is illustrated in Fig 4.

The first theme that emerged was a set of specific ideas or asks representing distinct
changes or policy priorities to curb AP and improve cities more generally for young people.
Sub-themes identified included ‘city design and space’, ‘urban mobility’, ‘health’, ‘education’,
‘skills and jobs’, and ‘other basic services’. The breakdown of these ideas into sectors with
exemplary quotes is provided in S15 Appendix.

A second emerging theme concerned structural barriers that need to be addressed before
these specific ideas and asks can be achieved. These subthemes were felt to represent broader,
more fundamental issues faced by cities and were ‘inequality’, ‘corruption and bad gover-
nance’, ‘lack/absence of young people in decision making’, and ‘a lack of consciousness for the
environment’, listed with illustrative quotes in S16 Appendix.

The third set of themes described Guiding principles for how to act to address the struc-
tural barriers and to achieve the specific ideas and asks of urban young people. These princi-
ples were to ‘be ambitious and creative’, ‘engage young people in meaningful ways’, and to
‘understand and tackle inequalities’. Illustrative quotes for each of these are included in Box 1.

Box 1: lllustrative quotes of guiding principles for how to act, by
subtheme

Ambitious and creative

o "I would also have wifi hotspots citywide for children and young people who have no
access to wifi at home so that they can complete work and not fall behind."

o "build arcades, amusement parks etc. Just want them to enjoy and prosper in life.”
« "Plants on each rooftop”
Engage young people meaningfully

« “consider the opinions of the children and young people to facilitate development in
our country”

o "Treally hope the government will embrace the opinions from us, the children and
young people. ..”

Understand and tackle inequality
o "The rich don’t care about the poor, and the high ranking politicians don’t care for the mas-

ses as well but only their families, which is 95% leading to corruption, wherein they don’t give job
to the capable graduated ones except their love ones and families from the same ruling party”
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o "I'd hopefully like to make an equal society where there is mutual respect for everyone”

« "Positive change needs to happen now. Joined up thinking, to implement a masterplan
that takes the whole city forward, rather than the occasional isolated success story”

Guiding principles for how to act

Be ambitious
and creative

Clty design

and bad
govemance

Engage young people
meaningfully

Young people Lackof
tooabsent from ‘Environmental-
decision making consclousness’

Understand and
tackie Inequalitios

More parks and green space

More affordable housing

Better public services for informal areas
Protect water sources

Improved public transport

Improved active travel infrastructure

Better roads and footway

Safer streets

Move away from private, especially polluting cars
Electrify transport systems

Improved quality and access to healthcare
Increased access to healthy food
Better urban water, sanitation & hygiene

Better schools & libraries

Skills training

More access to job opportunities
Skills training

More access to job opportunities
Sustainability education

Support young people who are struggling/especially
vulnerable

Consistent access to clean water and energy
Improve waste management

Fig 4. Summary of the thematic analysis findings.

Structural barriers that need to be addressed

https://doi.org/10.1371/journal.pgph.0000963.g004
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Discussion

In this survey, urban children, young people and parents in this survey provided important
insights into the lived experience in their cities. Commonalities of the ‘best” and ‘worst’ aspects
of cities emerged, and were consistent across all respondent groups, stratified by age and PM, 5
quartile. No clear majority was reached about the state of change in cities; respondents both
felt their cities were improving and becoming worse. A common theme amongst those who
responded to our survey was a high level of concern about AP, often accompanied by a broad
set of ideas for how urban air quality could be improved. Additional recommendations were
made to improve cities more generally for children and young people. To achieve these
improvements, several notable barriers were identified that must be addressed, and a set of
principles were developed to guide decision maker’s actions.

Strengths of this study

The use of social media recruitment and online surveying garnered a large number of
responses, from a broad variety of cities. A combination of closed and open-ended questions
allowed both quantitative and qualitative insights to be drawn, enabling us to explore where
AP sits amongst a broader set of concerns and a rich set of underlying themes and ideas.

Recruitment through social media may have allowed for the inclusion of people who are
not easily recruited through ‘analogue’ methods or are often systematically excluded from
research panels (e.g. under 18, lower income, lower consumption groups). Additionally, the
online survey instrument could be directly completed by young people, rather than by their
parent/carer, or their school which limited misclassification of ideas which may occur when
provided by a proxy adult.

The survey instrument was available for completion in 10 languages and was optimised using
iterative pre-testing and translation checking by native speakers. The selected languages enabled
global participation, as they are spoken as a first language by 40% of the global population, and
are all (excluding Swabhili) in the top 22 most commonly spoken languages worldwide [17].

Limitations

Selection bias is likely to have occurred due to a combination of factors. Firstly, using online
recruitment data collection systematically excludes those who do not have access to the inter-
net, a computer or mobile device, and those who do not use social media platforms, meaning
that our sample may have been biased towards more affluent people who can afford to be
online and utilise such devices, and those who spend more time on social media.

Secondly, the costs per click for online recruitment advertisements varied by location, and
those areas with lower cost per click were disproportionately advertised to due to the algo-
rithms employed by the social media networks (despite attempts to mitigate this). The sample
is therefore biased towards low- and middle-income countries, more polluted cities and espe-
cially those in South Asia (48% of the sample was from South Asia and over half the South
Asian population from Dhaka, Bangladesh). Although the recruitment adverts were deliber-
ately ‘generic’, aiming to appeal to all CYPP living in the city and the survey was short to
reduce the risk of drop out, the topic of the survey is likely to have appealed more to certain
groups of people (those who are interested in the climate/environment/urban living/child
health).

Finally, though young people were involved in the development and pre-testing of the sur-
vey questions and discussion and dissemination of the results, they were not involved in the
formal analysis or write up of the survey results.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 10/15


https://doi.org/10.1371/journal.pgph.0000963

PLOS GLOBAL PUBLIC HEALTH Survey of youth perspectives on urban dwelling and air quality

Putting this study into context

This survey was one of the largest, most geographically diverse of its kind, seeking to highlight
the perspectives of global CYPP on urban living and AP. Several surveys were identified that
more generally sought out the priorities of urban youth for improving how they live, work and
play in cities [8-11], though none of these surveys explicitly sought CYPP perspectives on the
air they breathe, or their reccommendations for improving their city’s air quality. Additionally,
though several of these surveys were comparable in size [8-10] (n = 1,000, n = 2,002, and

n = 9,000 respectively), only two included the voice of CYPP in low- and middle-income coun-
tries (LMICs) [10, 11], and neither provide a rich narrative of the challenges faced by CYPP in
LMIC:s nor specific and discernable recommendations.

One survey of 1000 young people aged 12-19 in London identified some similar priorities
for city improvements, including creating “car free streets” and “more beautiful and green
places” [8] both of which emerged from our study also. In another survey of 2,002 young peo-
ple aged 16-24 in London, 30% of respondents ranked AP in the top three most pressing issues
to be addressed by their local authority [9]. AP was the fourth most prioritized issue out of all
social, environmental, and economic issues. Within the environmental issues, improving air
quality was the second-most prioritised issue, following only improvements in recycling and
waste reduction. Although these young people prioritised environmental issues and indepen-
dently demonstrated a level of environmental consciousness, they also noted the need for
increased environmental education, corroborating a systemic lack of environmental con-
sciousness remains a barrier that needs to be addressed in cities.

A global survey of 9,000 young people aged 15-29 highlighted some themes consistent with
our survey, most notably the importance of promoting environmental awareness alongside
delivery of specific policies [10]. Another study that included both LMICs and high-income
countries (HICs), identified similar barriers young people aged 12-24 face to living sustainably
to those reported in our survey. These included growing inequality and poor availability of
public services and safe, efficient public transport [10].

Implications of this research for policy makers

There is obvious need for acceleration of efforts to address urban air pollution: the importance
which young people place on this issue is clear. This is not surprising in the context of school
closures due to extreme pollution events in South Asia [18, 19]. These extreme events, in com-
bination with the known health consequences of AP, led UNICEF to declare climate change
and AP to be a child’s rights crisis (3)

Secondly, the rich insights and ideas shared by participants in this study suggest that policy
makers should make greater effort to engage CYPP in urban and air pollution policy discus-
sions. Both Rights-based and pragmatic arguments for this can be convincingly made given
the United Nations Convention of the Rights of the Child (which asserts their Right to be
involved in developing solutions to the challenges they face [20] and the creative ideas they
report in this study).

Unanswered questions and future research

Future research into this issue could employ better methods to improve sample representative-
ness (e.g. combining online and offline surveying with particular efforts to include margina-
lised communities (e.g. homeless and migrant youth and those in informal settlements)) as air
pollution levels and youth’s awareness of air pollution will differ depending on the social infra-
structure, and other determinants. Further research on the experience of urban youth is
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needed across all socio-economic levels, races, and must include cities of all economic statuses
and levels of urbanization.

Additionally, richer perspectives could be gained from collecting narrative via focus groups
or urban co-design workshops with CYPP in cities. Co-development and leadership of these
focus groups with CYPP would allow for deeper and more genuine insights to be collected
regarding the lived experience of urban children.

Finally, in this time of rapidly changing climate, future research is needed to understand
the perspectives of urban CYPP on other environmental health and climate-related issues,
including, for example, exposure to urban heat, different models of urban mobility and shift-
ing urban food systems. The health and non-health effects of these shifts must also be under-
stood, given the impact they are likely to have on the health of the next generation.

Conclusion

Young people (and parents) living in cities around the world clearly articulate both what is
good, and what is bad, about growing up and living in their city. Subsequently, these 16 cities
were not consistently reported as becoming ‘better’ or ‘worse’ places to live. Many beneficial
qualities of urban living were noted, particularly proximity to family, though those AP and
traffic were perceived as pressing concerns, particularly by those living in polluted cities. In
addition, young people, when asked, provide a clear set of suggestions for how their cities can
be improved. These recommendations were multi-sectoral, including city design, and multiple
aspects of urban living. Though recommendations were specific, implementation of these
ideas may be prevented by structural barriers including bad governance. Young people recom-
mended a set of principles to guide decision makers to overcome these barriers and implement
their specific ideas. Notably, young people requested to be consulted more in all matters that
pertained to them. This survey attempted to involve young people in all stages of mechanism
design and research dissemination, and demonstrated that online surveying can be an effi-
cient, albeit imperfect, way to engage young people. Further, more in-depth, efforts to engage
young people on these issues are warranted.

Data storage and sharing

All responses were stored on the Typeform.com servers (hosted in a Virtual Private Cloud by
Amazon Web Services) and processed and analysed on password-protected encrypted devices.
All data collection tools, anonymised raw data, and data analysis code are available on the
LSHTM Data Compass Site [14] mirrored on Figshare [21]. The dataset has been assigned a
unique DataCite DOI [22]. Confidentiality of survey responses was maintained throughout;
no personally identifiable data was collected. Age in years was collected, and the location was
recorded at the city level. In addition, no IP address or other locator/identifiers (like cookies)
were captured.

Supporting information

S1 Appendix. Most successful advertisement for each target city.
(DOCX)

S2 Appendix. Detailed methods for population recruitment, pretesting methods, and data
handling population recruitment.
(DOCX)

$3 Appendix. Survey instrument.
(DOCX)

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 12/15


http://Typeform.com
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s002
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s003
https://doi.org/10.1371/journal.pgph.0000963

PLOS GLOBAL PUBLIC HEALTH Survey of youth perspectives on urban dwelling and air quality

S4 Appendix. Language, consent, and eligibility questions.
(DOCX)

S5 Appendix. Survey completions by country.
(DOCX)

S6 Appendix. Respondents by self-reported town.
(DOCX)

S7 Appendix. Distribution of respondents (n = 3,222) and focal cities (n = 16) by pm2.5
and income indicators.
(DOCX)

S8 Appendix. Demographics for full sample and each subpopulation.
(DOCX)

S9 Appendix. Distribution of respondent demographics in total (n = 3,222) and by focal
city.
(DOCX)

$10 Appendix. Percentage of total n respondents that reported each item within the top 3
‘best’ aspects of their cities, stratified by PM2.5 quartile, age bucket, and respondent
group.

(DOCX)

S11 Appendix. The percentage of total n respondents that reported each item within the
top 3 ‘worst’ aspects of their cities, stratified by PM2.5 quartile, age bucket, and respon-
dent group.

(DOCX)

S$12 Appendix. The percentage of total n respondents that reported better, worse, or no
changes to their cities, stratified by PM2.5 quartile, age bucket, and respondent group.
(DOCX)

$13 Appendix. Mean air quality (scale 0-10) reported by n = 3,054 respondents, stratified
by PM2.5 quartile.
(DOCX)

S14 Appendix. The percentage of total n respondents who reported each major source of
AP in their city, stratified by PM2.5 quartile, age bucket, and respondent group.
(DOCX)

S15 Appendix. Illustrative quotes of youth’s specific ideas and asks for their cities, by sub-
theme.
(DOCX)

$16 Appendix. Illustrative quotes of structural barriers to change, by subtheme.
(DOCX)

Acknowledgments

Martha Jennings, Tori Griffiths, and Kirsten Dawes provided substantial support to the imple-
mentation of the project. Without them, this research could not have been completed, and we
thank them for their valuable contributions. Thank you to the young people who completed the

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 13/15


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s004
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s005
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s006
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s007
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s008
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s009
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s010
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s011
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s012
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s013
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s014
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s015
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000963.s016
https://doi.org/10.1371/journal.pgph.0000963

PLOS GLOBAL PUBLIC HEALTH Survey of youth perspectives on urban dwelling and air quality

survey and shared insights into their lives, these were invaluable. Thank you to those at Empower
Agency, Shujaaz Inc., YOUNGO, and all other organisations that advised and informed the
design and administration of the survey and contributed to public engagement and research dis-
semination. We would like to acknowledge and appreciate the support Meta has provided for this
survey, in the form of advertisement credits used for recruiting participants to this survey.

Author Contributions

Conceptualization: James Milner, Shunmay Yeung, Alan D. Dangour, Robert C. Hughes.
Data curation: Rachel Juel, Robert C. Hughes.

Formal analysis: Rachel Juel, Robert C. Hughes.

Funding acquisition: Sarah Sharpe, Alan D. Dangour, Robert C. Hughes.
Investigation: Rachel Juel, Roberto Picetti, Robert C. Hughes.
Methodology: Rachel Juel, Alan D. Dangour, Robert C. Hughes.

Project administration: Sarah Sharpe, Alan D. Dangour, Robert C. Hughes.
Resources: Sarah Sharpe.

Supervision: Robert C. Hughes.

Visualization: Robert C. Hughes.

Writing - original draft: Rachel Juel.

Writing - review & editing: Rachel Juel, Sarah Sharpe, Roberto Picetti, James Milner, Ana
Bonell, Shunmay Yeung, Paul Wilkinson, Alan D. Dangour, Robert C. Hughes.

References

1. State of Global Air: A Special Report on Global Exposure to Air Pollution and its Health Impacts. Health
Effects Institute, Institute for Health Metrics and Evaluation’s Global Burden of Disease project; n.d.

2. State of Global Air: How does air pollution affect life expectancy around the world? Health Effects Insti-
tute, Institute for Health Metrics and Evaluation’s Global Burden of Disease project; 2022.

3. Young and old, air pollution affects the most vulnerable. UNEP 2018. http://www.unep.org/news-and-
stories/blogpost/young-and-old-air-pollution-affects-most-vulnerable (accessed February 20, 2022).

4. Urban Air Pollution and Children in Low- and Middle- Income Countries. Cities4Children n.d. https://
cities4children.org/knowledgebase/urban-air-pollution-and-children-in-low-and-middle-income-
countries/ (accessed March 24, 2022).

5. 2018 Revision of World Urbanization Prospects | Multimedia Library—United Nations Department of
Economic and Social Affairs n.d. https://www.un.org/development/desa/publications/2018-revision-of-
world-urbanization-prospects.html (accessed November 3, 2021).

6. United States Environmental Protection Agency. Climate Change and the Health of Children n.d.:4.

Manisalidis I, Stavropoulou E, Stavropoulos A, Bezirtzoglou E. Environmental and Health Impacts of Air
Pollution: A Review. Front Public Health 2020;8.

8. My City Too. Open City n.d. https://open-city.org.uk/my-city-too (accessed November 3, 2021).
Sloam DJ. Young Londoners’ Priorities for a Sustainable City 2019:53.

10. Urban Work Index 2019—Youthful Cities n.d. https://youthfulcities.com/urban-indexes/urban-work-
index-2019/urban-work-index-2019/ (accessed November 3, 2021).

11. CYCLES-background-report-online.pdf n.d.

12. Typeform: People-Friendly Forms and Surveys. Typeform n.d. https://www.typeform.com/ (accessed
November 22, 2021).

13. Jebb AT,NgV, Tay L. A Review of Key Likert Scale Development Advances: 1995-2019. Front Psychol
2021;12. https://doi.org/10.3389/fpsyg.2021.637547 PMID: 34017283

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 14/15


http://www.unep.org/news-and-stories/blogpost/young-and-old-air-pollution-affects-most-vulnerable
http://www.unep.org/news-and-stories/blogpost/young-and-old-air-pollution-affects-most-vulnerable
https://cities4children.org/knowledgebase/urban-air-pollution-and-children-in-low-and-middle-income-countries/
https://cities4children.org/knowledgebase/urban-air-pollution-and-children-in-low-and-middle-income-countries/
https://cities4children.org/knowledgebase/urban-air-pollution-and-children-in-low-and-middle-income-countries/
https://www.un.org/development/desa/publications/2018-revision-of-world-urbanization-prospects.html
https://www.un.org/development/desa/publications/2018-revision-of-world-urbanization-prospects.html
https://open-city.org.uk/my-city-too
https://youthfulcities.com/urban-indexes/urban-work-index-2019/urban-work-index-2019/
https://youthfulcities.com/urban-indexes/urban-work-index-2019/urban-work-index-2019/
https://www.typeform.com/
https://doi.org/10.3389/fpsyg.2021.637547
http://www.ncbi.nlm.nih.gov/pubmed/34017283
https://doi.org/10.1371/journal.pgph.0000963

PLOS GLOBAL PUBLIC HEALTH

Survey of youth perspectives on urban dwelling and air quality

14.

15.

16.

17.

18.

19.

20.

21.
22,

LSHTM Data Compass n.d. https://datacompass.Ishtm.ac.uk/cgi/search/simple?q=&_ action_search=
Search&_order=bytitle&basic_srchtype=ALL&_satisfyall=ALL&_action_search=Search (accessed
February 17,2022).

UNSD—Methodology n.d. https://unstats.un.org/unsd/methodology/m49/ (accessed March 24, 2022).

Quallitative Data Analysis Software | NVivo n.d. https://www.qsrinternational.com/nvivo-qualitative-
data-analysis-software/home (accessed November 23, 2021).

List of languages by number of native speakers. Wikipedia 2022.

Pakistan orders closure of private offices and schools in Lahore to combat toxic smog. The Independent
2021. https://www.independent.co.uk/asia/south-asia/lahore-lockdown-pakistan-air-pollution-smog-
b1964732.html (accessed November 26, 2021).

Delhi pollution: All schools and colleges shut as air turns toxic—CBBC Newsround 2021.

Convention on the Rights of the Child 2022. https://www.unicef.org/child-rights-convention (accessed
January 18, 2022).

Figshare—credit for all your research n.d. https://figshare.com/ (accessed November 23, 2021).
DataCite’s Value n.d. https://datacite.org/value.html (accessed March 24, 2022).

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000963  April 13, 2023 15/15


https://datacompass.lshtm.ac.uk/cgi/search/simple?q=&amp;_action_search=Search&amp;_order=bytitle&amp;basic_srchtype=ALL&amp;_satisfyall=ALL&amp;_action_search=Search
https://datacompass.lshtm.ac.uk/cgi/search/simple?q=&amp;_action_search=Search&amp;_order=bytitle&amp;basic_srchtype=ALL&amp;_satisfyall=ALL&amp;_action_search=Search
https://unstats.un.org/unsd/methodology/m49/
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.independent.co.uk/asia/south-asia/lahore-lockdown-pakistan-air-pollution-smog-b1964732.html
https://www.independent.co.uk/asia/south-asia/lahore-lockdown-pakistan-air-pollution-smog-b1964732.html
https://www.unicef.org/child-rights-convention
https://figshare.com/
https://datacite.org/value.html
https://doi.org/10.1371/journal.pgph.0000963

