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Abstract 

Background  The superblocks model of Barcelona (Spain) seeks to reorganize the city based on reversing the distri‑
bution of public space between vehicles and people by prioritizing citizens, thus improving their environmental con‑
ditions and quality of life. The objective of this paper was to describe the effects on environmental, health and qual‑
ity of life of the first three superblocks implemented, discuss the lessons learned, and provide recommendations 
for the future.

Methods  The evaluation included different approaches depending on the superblock analyzed: A pre-post-interven‑
tion health survey, environmental measures of air quality, the Microscale Audit of Urban Landscapes for Pedestrians 
(MAPS), an observational study on target areas of physical activity (SOPARC), ethnographic guerrilla studies, and focus 
groups.

Results  Residents and workers in all three of the evaluated superblocks reported a perceived improvement in well-
being, tranquillity and quality of sleep, some reduction in noise and pollution and an increase in social interaction. 
The built environment of the superblocks clearly influenced walkability, and the lower car traffic volume improved 
air quality measures. In one of the superblocks, the same intervention calmed traffic in one of the areas but not in 
another.

Conclusions  Although on a small scale, this evaluation of the environmental, and health effects of the superblocks 
provides support for expanding the model to other areas of the city.
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Introduction
Urban areas face multiple challenges in terms of urban 
planning, environmental issues, and public health. These 
challenges include high levels of noise and air pollution, 
the urban heat island effect, limited green and living 
spaces, and the need to improve mental health, well-
being and other health outcomes, such as reducing traffic 
injuries [1]. Moreover, cities contribute to climate change 
through activities that release greenhouse gas emissions, 
mainly caused by urban planning, such as transportation 
and buildings [2]. Consequently, these areas are also part 
of the solution to climate change [3]. At the same time, 
urban areas are particularly susceptible to the health 
impacts of climate change. Indeed, in Mediterranean 
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cities, these impacts place additional pressure on already-
stressed ecosystems and vulnerable economies and soci-
eties, increasing health inequalities[4]. Therefore, urban 
planning is crucial to identify solutions to these problems 
and mitigate the effects of climate change. In Spain urban 
planning is a responsibility of the government of the city.

The city of Barcelona faces major environmental and 
health challenges that could be mitigated by improved 
urban planning [5]. In recent years, the Barcelona City 
Council has begun to implement the superblocks model 
in several neighborhoods of the city, as part of the gov-
ernment’s ‘Let’s fill the streets with life’ initiative [6]. It 
aims to reorganize the city by reversing the distribution 
of public space between vehicles and people and prior-
itizing citizens to enhance environmental conditions and 
quality of life [6]. This program aims to improve the live-
ability of public spaces, promote sustainable mobility, 
enhance urban green spaces, and encourage citizen par-
ticipation and co-responsibility [6]. The initiative actively 
seeks citizen participation and the involvement and co-
responsibility of the existing social fabric in each area 
during the implementation process. The types of inter-
vention can vary according to the extent to which actions 
are divided into basic (changes to street functions), tac-
tical (low-budget, temporary and reversible innovations 
that serve to test models and change the uses of the 
streets) and structural (actions requiring greater consen-
sus, long-term stability and that may involve larger budg-
ets). The interventions focus on traffic calming around 
several city blocks and giving priority to pedestrians 
and cyclists, thereby opening up a number of streets to 
citizens.

A conceptual framework for evaluating the health 
impacts of superblocks was developed by Mehdipanah 
et  al. [7]. This framework shows how urban govern-
ance, through the implementation of superblocks, 
aims to affect public space, the various types of mobil-
ity, the amount of green space, and community par-
ticipation. This intervention is expected to affect both 
the neighbourhood (decreased air and noise pollution, 
increased road safety and walkability, etc.) and individu-
als (increased active transportation and social interac-
tion, etc.). However, the intervention could also increase 
the cost of living and housing and have undesired effects 
such as the possible expulsion of residents from the 
neighbourhood (gentrification). All these factors will 
have effects on health and, if these effects vary according 
to the different axes of inequality, will have also effects on 
social inequalities in health.

The first three superblocks implemented in Barce-
lona were in the neighbourhoods of Poblenou, Sant 
Antoni, and Horta. Each of these neighbourhoods has 
a different population, infrastructure and intervention 

characteristics [6]. Each superblock reorganizes traffic 
flow by restricting vehicle access within a neighborhood. 
Motor vehicles are directed to major roads that surround 
the superblock, freeing up numerous internal streets for 
pedestrians and cyclists to use safely and comfortably. 
To evaluate the health effects of the implementation of 
these superblocks, a project was carried out, using both 
quantitative and qualitative methods and involving the 
participation of various areas and institutions. This pro-
ject is called ‘Health in the streets’ (‘Salut als carrers’ in 
Catalan), developed during 2019–2021, aims to assess the 
potential environmental and health effects of the super-
blocks model from an equity perspective [8]. Its mains 
results are described in this paper.

Although they go by different names, these types of 
interventions that transform the city into greener, more 
walkable, and less traffic-heavy environments have 
been implemented in many cities around the world in 
recent years. There is strong evidence how traffic calm-
ing measures reduce the frequency and severity of colli-
sions. The meta-analysis underataken by Elvik  indicates 
that area-wide urban traffic calming measures reduce 
injury-related collisions by approximately 15% on aver-
age. Residential streets see the most significant decrease, 
with a reduction of about 25%, while main roads experi-
ence a smaller reduction of around 10% [9]. Grundy et al. 
reported 20 mph traffic speed zones are effective meas-
ures for reducing road injuries and deaths [10].

There is high evidence how urban and transport plan-
ning practices significantly influence greenhouse gas 
emissions, air pollution, green space availability, urban 
heat island effects and have a direct impact in health out-
comes [11, 12].

Although there are many studies on the development 
of superblocks in Barcelona and other cities, there is lit-
tle empirical evidence of their impact on health and 
well-being [13, 14]. The scoping review by Cash-Gibson 
et  al. explores the health impacts of superblock inter-
ventions, which aim to redesign urban spaces to prior-
itize pedestrians, green spaces, and sustainable mobility. 
The study identifies potential benefits such as improved 
physical activity, mental health, and air quality. However, 
it highlights limited empirical evidence directly linking 
superblocks to health outcomes, emphasizing the need 
for further research to confirm these impacts and guide 
implementation effectively. They reported a surprising 
lack of empirical evidence on the effects of superblocks 
on health outcomes. In their review, they found only four 
papers with empirical data, three of which provided esti-
mated effects by modelling in Barcelona and Los Angeles 
[14]. The study in Los Angeles adapted the Superblocks 
concept, showed significant reductions in hospital admis-
sions and economic savings due to improved air quality 
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and decreased traffic. The autors reported that the ben-
efits were strongest when 5–10% of residential areas were 
transformed, but decreased as the threshold reached 
30%.  The study demonstrated how urban designs that 
reduce vehicle reliance can yield measurable health and 
economic benefit [15].

The objective of this study was to describe the effects 
on environmental, health and quality of life of the first 
three superblocks implemented in Barcelona, discuss the 
lessons learned, and provide recommendations for the 
future.

Methods
When beginning the study, all the superblocks of the 
city involved different types of intervention at different 
stages of implementation. In Fig. 1, we can see a map of 
Barcelona with the different intervened areas and also the 
future superblocks.

The three superblocks assessed, as well as the inter-
ventions carried out, are described in Fig. 2 and Table 1. 
It comprised different methods, both quantitative and 
qualitative, which are listed in Table  2. The choice of 

one or other method depended mainly on feasibility 
and adequacy, as interventions were in different stages 
when we started the evaluation (Poblenou was finished, 
Sant Antoni was already under works, and Horta was in 
a planning phase) For example pre-post measures was 
only been available in Horta. But we tried to cover all 
the expected health outcomes based on our conceptual 
framework and implement complementary studies to 
have as much evidence as possible.

These methods included a health survey, environmen-
tal measures of air quality, the Microscale Audit of Urban 
Landscapes for Pedestrians (MAPS), qualitative studies 
and a System for Observing Play and Recreation in Com-
munities (SOPARC). Details on the methodolgy used 
follow:

Health survey
A pre-post intervention health survey (superblock of 
Horta) was conducted in a random sample of 1200 
individuals before (May –June 2018) and after (Sep-
tember–October 2020) the intervention. The sample 
was extracted randomly from the municipal register of 

Fig. 1  Planned and implemented Barcelona superblocks



Page 4 of 12Pérez et al. BMC Public Health          (2025) 25:634 

Fig. 2  Description of the intervention in each superblock and methodology used to evaluate

Table 1  Description of the interventions conducted in the 3 neighbourhoods (Palència et al., 2020)

The Poblenou superblock
The Poblenou superblock is a typical amalgamation of 3 × 3 blocks following the characteristics of the Eixample district in Barcelona. However, 
the superblock is located in an area that was originally industrial but is now home to many young families. The aim of the superblock is to calm the area 
of 3 × 3 blocks by reducing motorized traffic and prioritizing pedestrians and bicycles. The superblock consists of the creation of public spaces in some 
of the former roads and their intersections, including recreational areas (with picnic tables, literary tours, and space for future markets), play areas 
(with several areas devoted to children’s activities) and sports areas (with ping-pong tables, basketball hoops, and an athletics track). This superblock 
was completed in September 2016

The Sant Antoni superblock
Sant Antoni is situated in the center of Barcelona and has a high concentration of older residents. The first phase of the implementation of the super‑
block program in the Sant Antoni neighborhood (which is evaluated here) was completed in May 2018 with the urbanization of the surroundings 
of the Sant Antoni market. This phase included interventions on two streets (in total four sections of streets forming an intersection) and the creation 
of a new public square measuring 1800 m2 at their intersection. In total, 5000 m2 of public space is reserved for pedestrians, with sitting areas for new 
uses and a greater presence of greenery, including trees and bushes

The Horta superblock
This neighborhood has less traffic and noise than the other areas. Work on the superblock program in Horta started in October 2018 and mainly 
included the following interventions: 1) Traffic calming of the main entry street to the neighborhood, with the introduction of a level surface (no slope 
in the pavement) and a speed limit of 10 km/h to discourage the entry of vehicles to the neighborhood; 2) two streets with numerous public and pri‑
vate facilities, where there was previously almost no pavement, underwent various changes, including the creation of a level surface and removal 
of parking spaces; and 3) a tactical intervention (low-budget, temporary, and reversible) with removal of parking areas and the creation of sitting areas. 
The work was completed in December 2019
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inhabitants with six age and gender quotas (200 in each 
quota). Respondents were individuals living in the neigh-
borhood for at least six months. An interview was con-
ducted in people’s homes by trained interviewers, and the 
same participants were followed in the two waves of the 
survey. The information analyzed was general self-per-
ceived health (with the question that includes 5 possible 
answers: excellent, very good, good fair, poor) and well-
being (measured trough de questionnaire EuroQol -EQ-
5D-5L- with answers in a Likert scale), mental health 
(using the Goldberg questionnaire of 12 items with 4 
possible answers each one), sleep quality (hours of sleep), 
physical activity (using the International Physical Activity 
Questionnaire), and the social and neighborhood context 
(7 questions with five-level likert scale responses based 
on the Community Life Survey and a battery of questions 
from different sources with 1 to 10 rating scales based 
on social and environmental aspects). Specific questions 
on the opinion regarding the intervention and effects of 
the superblock on the use of public spaces and mobility 
were prepared by the research team and asked only in the 
post-intervention survey [16–22].

The pre-questionnaire is included in Supplementary 
file 1 and the new questions included in the post-ques-
tionnaire are included in Supplementary file 2.

Environmental measures of air quality
Pre- and post-measurements of critical air quality pol-
lutants (NO2 and PM10 particles) were taken at a pedes-
trianized point of the Sant Antoni superblock (in the 
new public square). Measurements were taken with an 
equipped vehicle (mobile atmospheric control unit) 
which was set up during two time periods (pre-interven-
tion, from 09/07/17 to 10/23/17, and post-intervention, 
from 10/01/18 to 10/16/18). The mobile atmospheric 
control unit is fitted with automatic analyzers to measure 

NO2 and PM10 particles according to the reference meth-
ods of Directive 2008/50/EC on ambient air quality and 
cleaner air for Europe.

In Horta, pre- and post-intervention NO2 and black 
carbon measurements were taken in May–June 2018 and 
September–October 2020, respectively, in 20 locations: 4 
points in the intervention area; 9 points in areas close to 
the intervention (classified as affected controls which are 
close to the intervention area and could undergo a change 
in their traffic or air pollution levels) and 7 control points 
in areas sufficiently distant from the intervention (classi-
fied as controls). NO2 was determined using passive dif-
fusion samplers (NO2 passive diffusion tubes, Gradko, 
UK) in duplicate (two tubes per point), continuously 
exposed for 4 full weeks at a height of 3 meters at each 
sampling point, and placed on supports such as poles 
or streetlights. Black carbon concentrations were meas-
ured using the microAeth AE51 instrument (microAeth, 
Model AE51 Magee Scientific, Berkeley, California, USA) 
at a recording frequency of 60 seconds and a flow rate 
of 150 mL/min. Measurements at each point were taken 
for 30 min on each sampling day, excluding peak hours 
Three passive diffusion samplers were installed in the 
nearby Governmental Fixed station, as well as a microA-
eth AE51 both for quality control purposes. Air quality 
measurements were compared and adjusted to reference 
stations from the city’s fixed air quality network, reduc-
ing the effect of temporal variability due to weather con-
ditions or other factors (i.e. COVID-19). No air quality 
data were collected for the Poblenou superblock.

The Microscale Audit of Urban Landscapes for Pedestrians 
(MAPS)
The MAPS [23] collected audit data on microscale 
streetscape characteristics that influence the walk-
ability of the built environment and physical activity of 

Table 2  Methods used in the evaluation of each superblock. Barcelona, 2018–2020

Superblock Information source Type of study Areas studied Measurement

Horta Survey Quantitative General health and well-being, mental health, sleep quality, 
physical activity, social and neighborhood context

pre and post

Sensors and NO2 passive samplers Quantitative Air pollution (NO2 and black carbon) pre and post

Walkability audit (MAPS) Quantitative Walkability pre and post

Ethnographic guerrilla Qualitative Global assessment of the superblock, use of public space, gen‑
eral health and well-being, proposed improvements

Post

Sant Antoni Audit of the use of spaces (SOPARC) Quantitative Physical activity post

Ethnographic guerrilla Qualitative Global assessment of the superblock, use of public space, gen‑
eral health and well-being, proposed improvements

post

Air quality mobile unit Quantitative Air pollution (NO2 and particulate matter) pre and post

Poblenou Focus groups Qualitative Use of public space, mobility, air pollution and acoustics, general 
health and well-being, mental health, social context

post
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pedestrians (e.g. street design, transit stops, sidewalk 
qualities, street crossing amenities and features impact-
ing aesthetics) in the Horta superblock. Before and after 
the implementation of the superblock, two independent 
auditors (one male and one female) completed the MAPS 
audit along four routes of the Horta street network.

Qualitative studies
Two ethnographic guerrilla studies were carried out in 
Sant Antoni and Horta. This is a qualitative method that 
combines observation with short (3–15 min) semi-struc-
tured interviews with about 10 individuals or groups of 
people. Participants are not recruited beforehand but 
are approached spontaneously and are informed of the 
objective and characteristics of the study. Data are col-
lected by means of multimedia with audio, video, and 
photographic recordings. Different profiles of people 
were explored: residents, users of the superblock, floating 
superblock users, merchants, and residents in the streets 
adjacent to the superblock. In addition, we attempted 
to ensure the maximum representation possible of dif-
ferent sociodemographic variables, such as age, gender, 
social class, and country of origin. The items explored 
were: overall opinion of the superblocks; strong points 
of the superblocks, i.e., positive contributions to daily life 
and quality of life in the neighbourhood; weak points or 
drawbacks; changes in patterns of use of the superblocks; 
perceived effects on health; and suggested improvements.

In addition, six focus groups were carried out to ana-
lyze the qualitative perception of the effects of the super-
block among the people living, studying, or working in 
the Poblenou neighbourhood. The groups included 6–8 
participants and consisted of 60–90  min of discussion 
with a moderator and an observer. The various groups 
were composed of parents of children living in or near 
the superblock, adolescents studying in the superblock, 
older people living in or near the superblock, people not 
living in or near the superblock but studying or working 
there, women living in or near the superblock and other 
adults not included in the other groups who lived in or 
near the superblock.

Physical activity—Observing Play and Recreation 
in Communities (SOPARC)
To describe changes in the mobility and the use of spaces 
according to activity and age groups, we carried out an 
observational study on target areas of physical activity 
(SOPARC). SOPARC is a validated direct observation 
tool for assessing physical activity and associated con-
textual data characteristics in community setting [24, 25] 
which assessed patterns of space use, counting the num-
ber of people using the space and profiles and activities 
(Sant Antoni).

The study was approved by the Ethics Committee of 
reference (Parc Salut Mar Ethics Committee) with the 
reference number 2018/7979. More details of the meth-
ods are described in the project protocol [8]. It is worth 
mentioning that informed consent to participate was 
obtained from all of the participants in the study.

Results
We present the results by outcome to provide all evi-
dence by outcome together. And then, due to the dif-
ferences by area, we present a summary of the results 
by each superblock. More detailed information can be 
found in Table 3.

Effects by each outcome
Air pollution
The results on air pollution differed according to the 
intervention area. The concentrations of initial pollutants 
at Sant Antoni were those of a heavy traffic situation in 
the city whereas in Horta the pollution levels fall within 
the ranges found at the city’s urban background stations. 
Air pollution decreased in the Sant Antoni superblock, 
with a 25% statically significant reduction in NO2 levels (a 
decrease of 14,6 µg/m3 in average, 95CI: −17.06; −12.14)) 
and a 17% decrease in PM10 particle levels (a decrease of 
4,1  µg/m3, 95%CI: −5.06; −3.16) in the pedestrianized 
area (data from a mobile unit) where traffic was elimi-
nated. The concentrations measured with the mobile unit 
located in the intersection intervened were compared 
with the fixed reference station in Eixample and average 
time differences before (2017) and after (2018) the inter-
vention are shown.

No overall significant air pollution changes were 
observed in Horta, although small changes were detected 
in certain parts of the area where the intervention pro-
duced a reduction in traffic (17%−27% reduction in 
indicative measurements of NO2 and black carbon). For 
the points classified as affected control and control, no 
overall significant changes are observed. In terms of per-
ception of air quality, half of the residents reported that 
air pollution had diminished in the intervention area, 
but only 10% of them believed that it had decreased in 
the surrounding streets, indicating that the improvement 
was limited to the intervention area of the Horta super-
block (data from health survey).

Use of spaces
The use of spaces varied, with an overall increase in 
the use of the intervention area. In Sant Antoni, there 
was a larger presence of older people, but not of young 
people (data from SOPARC and ethnographic guer-
rilla studies). Families with children reported that the 
space allowed them to move around comfortably, but 
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Table 3  The main findings by superblock and outcome. Barcelona, 2018–2020

Superblock Information source Outcome Main results

Horta Survey Mobility 90% of men and 85% of women visited the superblock at least 
once a week
More than 60% of men and women believed that walking comfort had 
increased and about 75% of men and 70% of women that accessibility 
for strollers had improved
Inner streets: More than 50% used them for walks or shopping, 
but only 6% used them for physical activity

Survey Health and well-being 55% of men and 45% of women believed that well-being in the interven‑
tion streets had increased
6% reported they used the intervention streets for physical activity

Sensors and NO2 passive samplers Air pollution -Streets in the intervention area:
NO2 from passive collectors decreased by between 17 and 27%
Black carbon decreased considerably (by one of the two measured points)
-Streets in the affected control and control area:
No overall significant changes observed

Walkability audit (MAPS) Mobility Improved microscale characteristics of the built environment influencing 
the walkability of the area and citizens’ physical activity, making this urban 
space more "activity-friendly"

Ethnographic guerrilla Mobility -Entrance street to the neighborhood:
Still too many vehicles (which exceed the speed limit and were stationary 
on the old sidewalks)
Pedestrians needed dodge these stopped vehicles and walk on the road
No pedestrian crossing
Vehicles still circulated as if they had the priority
Pedestrians felt less safe and more stressed than before, especially 
if accompanied by a child
-Inner streets:
There was a perceived decrease in vehicles and their speed
There was a perceived increase in space for pedestrians and improved 
accessibility for people with reduced mobility
The enhanced aesthetics favored conversation and spending time 
on the street
There was a perception that the intervention encouraged conversation 
and spending time on the street

Ethnographic guerrilla Social support - Inner streets: 
Enhanced aesthetics encouraged conversation and spending time 
on the street
Walking in the Inner streets (superblocks) was enjoyed in a calmer 
and more pleasant way, with greater aesthetic appeal and opportunities 
for conversation and spending time on the street

Ethnographic guerrilla Health & well-being In the inner streets walking was enjoyed in a calmer and more pleasant 
way, with a greater aesthetic appeal and opportunities for conversation 
and spending time on the street

Sant Antoni Audit of the use of spaces (SOPARC) Space use There was a wider range of uses: people passing through, sitting, shop‑
ping, walking, playing, or exercising
Greater use as a space to hang out
Use of the superblock remained above 900 people per hour
Only 2% of women and 6% of men engaged in vigorous physical activity 
in the superblock
In general, the superblock was perceived as a safe space, with more open 
areas and better lighting

Ethnographic guerrilla Air pollution There was a perception that reducing cars also reduced noise and pollu‑
tion

Ethnographic guerrilla Space use Few young people were observed and many older people
The number of people using the superblock as a transit area to move 
from one place to another increased because it was perceived as a more 
pleasant route
Despite the reduction in the number of cars, there was still too much traf‑
fic and motor vehicles exceeded the speed limit of 10 km/h

Ethnographic guerrilla Mobility Families with children believed that the superblock allowed ease of mobil‑
ity, but also that it led to a false sense of safety since there were still too 
many cars
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also generated stress, since it gave them a false sense 
of safety, as cars still passed by at a certain speed. In 
Poblenou (data from focus groups), families with chil-
dren used the new children’s play areas, while working 
people frequented it for lunch or at the end of the day. 
Other groups used it mainly as a place to pass through. 
Young people thought that the space was not designed 
for them, and older people did not use the superblock 
since it seemed an isolated space to them. Some women 
felt the area was deserted and perceived it to be unsafe, 
while others perceived the opposite, as it was an open 
space.

Physical activity
The results on physical activity and mobility varied (data 
from SOPARC). In Sant Antoni, most superblock users 
walked (92.9%), while only a few engaged in vigorous-
intensity physical activity (3.1%), sat (3%) or stood (1%) 
[26]. Vigorous activities were more often performed by 
males (4.6%) than females (1.7%) [26].

In Horta, more than 50% used the superblock for walk-
ing or shopping, but only 6% used it for vigorous-inten-
sity physical activity. More than 60% of people surveyed 
in the Horta neighborhood superblock felt more com-
fortable walking in the interior, narrower streets, and 

Table 3  (continued)

Superblock Information source Outcome Main results

Ethnographic guerrilla Social support The superblock encouraged social engagement and there was less pollu‑
tion and more space to be outdoors

Ethnographic guerrilla Health and well-being The reduction in traffic noise increased the feeling of calm and relaxation
The space was considered more full of life, more like a "neighborhood", 
a quiet, safe and comfortable place to spend time
People highlighted the decrease in pollution and the greater space to be 
outdoors and sunbathe

Air quality Mobile unit Air pollution NO2: 25% reduction in the superblock (a decrease of 14,6 µg/m3 in aver‑
age)
PM10: 17% reduction in the superblock (a decrease of 4,1 µg/m3 in aver‑
age)

Poblenou Focus groups Air and noise pollution Perception of a reduction in air pollution and especially in noise pollution
Perception in some groups that pollution could have increased 
in the streets surrounding the superblock

Focus groups Space use Groups making the greatest use of the superblock:
• Families with children (especially women) in the children’s play areas
• Workers, for eating or at the end of the day
Older adults did not use the superblock
Young people believe that the superblock was not designed for them

Focus groups Mobility Overall, there was less traffic in the superblock, but more traffic in the sur‑
rounding streets
Mobility was improved for cyclists, roller skaters, and others
Cyclists using the superblock stated that they felt safe despite the lack 
of cycle lanes
More people chose to walk since private vehicles were not allowed 
in the superblock
Perception of a lack of safety among pedestrians due to the presence 
of moving vehicles
Older adults believed there were negative effects on mobility and access 
to certain places due to changes in public transport
There was a perception that traffic could have moved to the streets sur‑
rounding the superblock
There was tension in the coexistence between pedestrians and vehicles, 
and a lack of clear signage

Focus groups Social support The superblock facilitated interaction among residents, fostering relation‑
ships and social networks
Some women found the area to be deserted and perceived a certain lack 
of safety, while others perceived the opposite due to its being an open 
space

Focus groups Health and Well-being There was a perception of a more relaxed atmosphere and a decrease 
in feelings of stress
Overall, there seemed to be an improvement in mental health
Diet improved in working people (due to more spaces for eating their own 
meals) and ease of walking
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reported improved accessibility for strollers and people 
with reduced mobility (data from survey).

Health and quality of life
Overall, the qualitative survey identified benefits in emo-
tional health, better rest, less noise and air pollution, and 
increased social engagement. The superblock created 
a more relaxed and less stressful environment, which 
encouraged walking, increased the feeling of tranquillity, 
and improved mental health. The space also encouraged 
interaction among residents, favoring social networks 
(data from survey and focus groups). In Horta, around 
50% of people believed that noise had decreased and 
well-being had improved (data from survey).

Specific effects of each superblock
Horta
The qualitative study (data from ethnographic guer-
rilla studies) showed mixed effects. In fact, two different 
parts of the neighbourhood were intervened: the main 
street of the neighbourhood that crosses it and the inner 
streets. Traffic calming in the inner streets succeeded as 
there were fewer cars, which travelled at a lower speed, 
pedestrians used the entire street to walk, and there was 
better access for people with reduced mobility. However, 
the intervention did not succeed on the main street of the 
neighbourhood, where there were still a large number of 
motor vehicles, traveling at high speeds and stationery 
on the former pavement, and pollution did not decrease. 
In addition, pedestrians had to walk in the road to avoid 
stationary cars. There were no pedestrian crossings and 
drivers behaved as though they had priority; conse-
quently, the pedestrian experience was less safe and more 
stressful than before.

The pre-post superblock intervention MAPS audit 
study showed that the superblock improved microscale 
environmental attributes that influence pedestrians´ 
physical activity, indicating that the superblock model is a 
feasible approach to developing physical activity-friendly 
(more walkable) urban environments in city areas.

Sant Antoni
The superblock of Sant Antoni was rated highly (ana-
lyzed by data from the ethnographic guerrilla studies); 
in fact, it was the most highly valued superblock. The 
area encouraged socializing and walking in a quiet, safe 
and comfortable way. The area provided a feeling of 
greater peacefulness and better rest, and air quality was 
improved significantly. In terms of users, there was a 
large presence of adults and elderly people but few young 
people.

Poblenou
This superblock was extensively used by families with 
children and working people (data from focus groups). 
Young people thought that the space was not designed 
for them and elderly people did not use the superblock 
as they found it an isolated space There was a noticeable 
decrease in the perception of pollution and noise due to 
the reduced traffic but there was also concern that traffic 
may have moved to surrounding streets.

Discussion
This study evaluated the recently implemented super-
blocks in Barcelona and found overall positive effects on a 
range of health indicators, although there was some vari-
ability in these effects, and they differed by superblock.

Residents and workers in all three of the evaluated 
superblocks reported a gain in perceived well-being, 
greater peacefulness and enhanced sleep quality, some 
reduction of noise and pollution, and an increase in 
social interaction. The built environment of the super-
blocks clearly influenced walkability, and a lower traffic 
volume led to improved air quality measures. In Horta, 
the same intervention seemed to work in one scenario of 
the intervention areas but not in another.

The intensity of the interventions carried out in the 
superblock areas improved environmental and health 
outcomes, because of traffic calming, leading to a reduc-
tion or elimination of traffic. However, the benefits were 
restricted to the pedestrianized streets or areas with a 
higher reduction in road traffic and were insufficient 
when traffic was not completely eliminated. In addition, 
future assessments are needed to evaluate the potential 
impact on air quality in the streets not intervened within 
the superblock area, which may act as traffic conduits 
and may create inequalities among residents [27].

Superblocks appeared to have a complex relation-
ship with various aspects of city life. For air quality, the 
marked difference in results between Sant Antoni and 
Horta shows that the potential environmental benefits of 
these interventions may be considerably influenced by the 
intrinsic characteristics of each area. Firstly, the improve-
ment in air quality due to traffic-calming interventions in 
areas with higher traffic and elevated pollutant concen-
trations is more effective than the improvement observed 
in urban background areas. In addition, the variability 
in the results shows that a more personalized approach, 
taking into account existing traffic patterns and road net-
work configurations, could be crucial to maximize the 
benefits of these interventions. Secondly, when consider-
ing the use of public spaces, there are a number of critical 
questions about the inclusiveness of these interventions. 
The apparent divergence in perceptions and experiences 
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among different demographic groups highlights a signifi-
cant opportunity to recalibrate these interventions in a 
way that encompasses a broader demographic range, thus 
promoting inclusivity and reducing social inequalities 
[27, 28]. For physical activity, the data suggest a poten-
tially rich opportunity to encourage more active lifestyles 
not only accessible but that also invite people to partici-
pate in a variety of physical activities. Finally, superblocks 
act as catalysts for a healthier and more connected urban 
environment, as shown by the health and quality of life 
surveys.

To address these challenges, however, a more inte-
grated and holistic approach is needed, especially in 
terms of pedestrian safety and potential traffic reorgani-
zation. The lessons learned from Horta, Poblenou and 
Sant Antoni provide insight into how these interventions 
could be further refined to create urban spaces that are 
not only greener and quieter, but also encourage a sense 
of community and well-being among their residents [3, 
13, 29].

The superblock program in Barcelona appears to be 
an important strategy to improve cities. It is in line 
with several global interventions that seek to reshape 
the urban environment in a more sustainable, healthy, 
and people-centered way [5, 29–32]. The interventions 
described focus on human well-being, the promotion of 
active mobility, and a sustainable approach, which is also 
found in other significant initiatives such as "Healthy 
Streets" [33, 34] in London and "Complete Streets" [35] 
in the United States. However, it is important to note 
the particular characteristics of superblocks that aim to 
revitalize and redefine the traditional urban spaces of 
Barcelona (blocks) by creating recreational and rest areas 
for local residents, blending tradition and modernity to 
respond to modern challenges. The superblocks attempt 
to change the traditional concept of the composition of 
the "street", which prioritizes cars by allocating most of 
the existing public space to them, over people.

Strengths and limitations
“Salut als Carrers” project is highly innovative, employs 
different methodological approaches, and analyzes dif-
ferent outcomes to achieve this goal. The project has 
involved many scientific backgrounds to better achieve 
the project goals.

The main limitations to consider are the following: a) 
the analyzed superblocks affect small areas and, moreo-
ver, the expected changes in health outcomes are also 
small. Therefore, the expected results are also limited, 
making their measurements specially difficult; b) the 
timing of the implementations did not allow evalua-
tion of major interventions (e.g., work in Sant Antoni 
started before the health survey took place, obliging 

us to change plans and conduct the survey in Horta 
instead, which was a less ambitious intervention); c) the 
absence of pre-intervention measures in some studies 
(such as SOPARC) prevented assessment of the mag-
nitude of the change. It would be useful to have com-
parison groups in the evaluations but the complexity of 
all these evaluations did not allow us to add this aspect. 
However, the different methodologies used in different 
areas gave consistency as well introducing specificity 
and variability. d) the COVID-19 pandemic occurred 
during this period, which influenced the methodolo-
gies used and possibly some of the results observed 
(e.g., we could not analyze the health outcomes of the 
health survey since the COVID-19 pandemic occurred 
between the two waves of the survey and strongly influ-
enced their results).

Lessons learned
It is important to go beyond “Health in all policies” and 
progress to “Health for all policies” as argued by Greer 
[36]. This implies collaboration among sectors to cre-
ate win–win solutions that design policies that provide 
co-benefits for multiple sectors. As we have shown, the 
superblock initiative is one of these policies. Moreo-
ver, including the health effects of a policy encourages 
acceptance of its implementation by the population. 
However, coordination with different sectors is still 
difficult, mainly due to the vertical organization of the 
public administration. It is important to acknowledge 
that working outside our silos improves the implemen-
tation and effects of policies. Therefore, cross-sectional 
work and good communication with the areas involved 
in the development of the intervention are essential.

Complex interventions are not easily evaluated. The 
processes and dynamics of their implementation affect 
the evaluation of health in natural experiments. Some 
aspects that should be taken into account are the fol-
lowing: a) Different moments of opportunity; the 
interventions implemented by a city council depend 
on multiple factors and therefore it is not always pos-
sible to know in advance all the details of the imple-
mentation, which would be ideal to plan a more robust 
evaluation; b) as previously mentioned, intersectoral 
coordination is not always easy, although it is essential 
in all steps of any intervention; c) the scale of innova-
tive interventions is usually small at the beginning, 
and expands to other neighbourhoods of the city over 
the years, which increases the difficulty of evaluating 
the initial stages. However, despite these limitations, 
evaluating all the policies or interventions is essential 
to assess their potential effects and to identify potential 
issues for improvement.
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Conclusions
Although on a small scale, the present evaluation of the 
health effects of the superblocks supports expansion of 
the superblock model. These measures have the poten-
tial impact to the health of the population, but only if 
they are extensively implemented, as demonstrated 
elsewhere [32]. This is especially urgent in the context 
of the climate emergency, which should be a priority 
for action. Collectively, these interventions and similar 
ones around the world seem to complement each other, 
offering a strategy that could inspire and guide future 
global urban initiatives.

Policy recommendations
The following are the main recommendations or 
improvements derived from the project carried out:

Traffic calming actions within the superblock do 
not solve the problem of air pollution in the entire 
superblock territory and much less at the city level. 
More intensive and extensive traffic calming meas-
ures, as well as other actions, are needed to reduce 
traffic and emissions to finally improve air quality in 
a larger area. The selection of traffic-calming inter-
ventions should consider, among various prioritiza-
tion factors, areas with higher levels of pollution, 
where they are most effective, and the most vulner-
able populations (e.g. infants and elderly people).
In several of the superblocks, there is a need for 
more street furniture and elements adapted for dif-
ferent age groups. It would be advisable to create 
areas that cater to different age groups to maximize 
the effectiveness of promoting physical activity. Dif-
ferent needs could be detected during the design of 
the intervention through increased participation of 
residents to avoid designs that exclude certain ages-
genders or other population characteristics and 
exacerbate social inequalities.
Signage and the creation of mechanisms need to 
be improved to further restrict private car access 
to the superblocks, reduce speed and emphasize 
pedestrian priority.
The expansion of the space to spend time (especially 
in superblocks where little space has been created), 
as well as the increase in greenery have consistently 
been highlighted as important factors for enhanc-
ing the well-being of residents. The superblocks 
program provides an excellent opportunity to 
increase the physical activity and social interaction 
of the population by creating public, local, and out-
door urban spaces. In addition, increased greenery 

helps to mitigate the urban heat island effects and 
improve liveability and mental health [12].

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​025-​21835-z.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
Not applicable

Authors’ contributions
All authors have substantially contributed to the conception and execution 
of this research project. KP, LP, AG, AMP and CB conceptualized the study and 
defined the methodology. LP, BBG, AMP, GC conducted the analyses. KP, LP 
and CB, and drafted the initial version of the manuscript. All authors partici‑
pated in the review and editing of the several versions of the manuscript. 
Each author has critically reviewed and approved the final version of the 
manuscript and has agreed to be accountable for the accuracy and integrity 
of the work.

Funding
This article is partially supported by the Partnership for Healthy Cities, a global 
network funded by Bloomberg Philanthropies in partnership with the World 
Health Organization and Vital Strategies. Also, with the support of the Depart‑
ment of Research and Universities of the Generalitat de Catalunya (AGAUR), 
N. 2021 SGR 01462. We acknowledge support from the grant CEX2023-
0001290-S funded by MCIN/AEI/ 10.13039/501100011033, and support from 
the Generalitat de Catalunya through the CERCA Program.

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Parc Salut Mar (a group of health and research 
centers of Barcelona) Ethics Committee with the reference number 2018/7979. 
Moreover this study adhered to the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors KP, LP, MJL, AG and CB work at the Agència de Salut Pública de 
Barcelona, organization partially funded by the Local Council of Barcelona (the 
responsible of superblocks of Barcelona).

Received: 17 October 2024   Accepted: 7 February 2025

References
	1.	 Nieuwenhuijsen MJ, Khreis H. Car free cities : Pathway to healthy urban 

living. Environ Int. 2016;94:251–62.
	2.	 Gurney RM, Dunlap RE, Caniglia BS. Climate Change SOS: Addressing Cli‑

mate Impacts within a Climate Change Spiral of Silence. Soc Nat Resour. 
2022;35:1276–96.

	3.	 Nieuwenhuijsen MJ. New urban models for more sustainable, liveable 
and healthier cities post covid19; reducing air pollution, noise and heat 

https://doi.org/10.1186/s12889-025-21835-z
https://doi.org/10.1186/s12889-025-21835-z


Page 12 of 12Pérez et al. BMC Public Health          (2025) 25:634 

island effects and increasing green space and physical activity. Environ 
Int. 2021;157:106850.

	4.	 Marí-Dell’Olmo M, Oliveras L, Barón-Miras LE, Borrell C, Montalvo T, Ariza 
C, et al. Climate Change and Health in Urban Areas with a Mediterranean 
Climate: A Conceptual Framework with a Social and Climate Justice 
Approach. Int J Environ Res Public Health. 2022;19(19):12764.

	5.	 Mueller N, Rojas-Rueda D, Basagaña X, Cirach M, Hunter TC, Dadvand 
P, et al. Urban and transport planning related exposures and mortal‑
ity: A health impact assessment for cities. Environ Health Perspect. 
2017;125:89–96.

	6.	 Ajuntament de Barcelona. Mesura de Govern. Omplim de Vida els Carrers. 
La implantació de les superilles a Barcelona. 2016. https://​es.​slide​share.​
net/​Barce​lona_​cat/​mesura-​de-​govern-​oompl​im-​de-​vida-​els-​carre​rs-​lla-​
impla​ntaci-​de-​les-​super​illes. Accessed 3 Nov 2023.

	7.	 Mehdipanah R, Novoa AM, León-Gómez BB, López MJ, Palència L, 
Vasquez H, et al. Effects of Superblocks on health and health inequities: 
A proposed evaluation framework. J Epidemiol Community Health. 
1978;2019(73):585–8.

	8.	 Palència L, León-gómez BB, Bartoll X, Carrere J, Díez E, et al. Study Proto‑
col for the Evaluation of the Health Effects of Superblocks in Barcelona : 
the “ Salut Als Carrers ” ( Health in the Streets ) Project. Enviromental Res 
Public Health. 2020;17(8):2956.

	9.	 Elvik R. Area-wide urban traffic calming schemes: a meta-analysis of 
safety effects. 2001.

	10.	 Grundy C, Steinbach R, Edwards P, Green J, Armstrong B, Wilkinson 
P. Effect of 20 mph traffic speed zones on road injuries in London, 
1986–2006: Controlled interrupted time series analysis. BMJ (Online). 
2009;339:b4469.

	11.	 Dyer GMC, Khomenko S, Adlakha D, Anenberg S, Behnisch M, Boeing 
G, et al. Exploring the nexus of urban form, transport, environment and 
health in large-scale urban studies: A state-of-the-art scoping review. 
Environ Res. 2024;257.

	12.	 Nieuwenhuijsen MJ. Climate crisis, cities, and health. The Lancet. 
2024;404:1693–700.

	13.	 Nieuwenhuijsen M, de Nazelle A, Pradas MC, Daher C, Dzhambov AM, 
Echave C, et al. The Superblock model: A review of an innovative urban 
model for sustainability, liveability, health and well-being. Environ Res. 
2024;251(Pt 1):118550.

	14.	 Cash-Gibson L, Diaz AB, Sardà OM, Benach J. How do superblock inter‑
ventions influence health? A scoping review. Cities. 2023;133:104143.

	15.	 Li K, Wilson JP. Modeling the Health Benefits of Superblocks across the 
City of Los Angeles. Appl Sci (Switzerland). Appl Sci. 2023;13(4):2095.

	16.	 Rocha KB, Pérez K, Rodríguez-Sanz M, Borrell C, Obiols JE. Propiedades 
psicométricas y valores normativos del General Health Questionnaire 
( GHQ-12) en. Internation Journal of Clinical and Health Psychology. 
2011;11:125–39.

	17.	 Saelens BE, Sallis JF, Black JB, Chen D. Research and practice. Neighbor‑
hood-Based Differences in Physical Activity: An Environment Scale Evalu‑
ation. 2003.

	18.	 Gidlow C, van Kempen E, Smith G, Triguero-Mas M, Kruize H, 
Gražulevičienė R, et al. Development of the natural environment scoring 
tool (NEST). Urban For Urban Green. 2018;29:322–33.

	19.	 Bartoll X, Baranda L, González JM, Perez K, Pasarın M, Rodríguez-Sanz 
M i Borrell C. Manual metodològic de l’Enquesta de Salut de Barcelona 
2016/17. Barcelona: Agència de Salut Pública de Barcelona; 2018. Avail‑
able at: https://​www.​aspb.​cat/​wp-​conte​nt/​uploa​ds/​2018/​12/​Enque​sta-​
Salut-​Barce​lona-​2016-​17-​Manua​lmeto​dolog​ic.​pdf. 

	20.	 Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, 
et al. International physical activity questionnaire: 12-Country reliability 
and validity. Med Sci Sports Exerc. 2003;35:1381–95.

	21.	 Rabin R, De Charro F. EQ-5D: A measure of health status from the EuroQol 
Group. Ann Med 2001;33(5):337–43.

	22.	 Biodonostia AB, Cabrera A, Subiza-Pérez M, García-Baquero Biodonostia 
G, Delís Gomez S, Estarlich M, et al. Urban Environment and Health: a 
cross-sectional multiregional project based on Population Health Surveys 
in Spain (DAS-EP project), study protocol. 1–27.

	23.	 Millstein RA, Cain KL, Sallis JF, Conway TL, Geremia C, Frank LD, et al. 
Development, scoring, and reliability of the Microscale Audit of Pedes‑
trian Streetscapes (MAPS). 2013.

	24.	 McKenzie TL, Cohen DA, Sehgal A, Williamson S, Golinelli D. System for 
Observing Play and Recreation in Communities (SOPARC): Reliability and 
Feasibility Measures. J Phys Act Health. 2006;3(s1):S208-S222.

	25.	 Santos MPM, Rech CR, Alberico CO, Fermino RC, Rios AP, David J, et al. 
Utility and Reliability of an App for the System for Observing Play and 
Recreation in Communities (iSOPARC®). Meas Phys Educ Exerc Sci. 
2016;20(2):93–8.

	26.	 Puig-Ribera A, Arumí-Prat I, Cirera E, Solà M, Codina-Nadal A, Palència 
L, et al. Use of the Superblock model for promoting physical activity in 
Barcelona: a one-year observational comparative study. Archives of Public 
Health. 2022;80:257.

	27.	 Nello-Deakin S. “Winner” versus “loser” streets? Pedestrianisation and intra-
neighbourhood equity. J Urban Mobil. 2024;5:100074.

	28.	 Steinbach R, Grundy C, Edwards P, Wilkinson P, Green J. The impact of 20 
mph traffic speed zones on inequalities in road casualties in London. J 
Epidemiol Community Health. 1978;2011(65):921–6.

	29.	 Nieuwenhuijsen MJ. Urban and transport planning pathways to carbon 
neutral, liveable and healthy cities; A review of the current evidence. 
Environ Int. 2020;140:105661.

	30.	 Mueller N, Rojas-rueda D, Cole-hunter T, De NA, Dons E, Gerike R, et al. 
Health impact assessment of active transportation : A systematic review. 
2015;76:103–14.

	31.	 Mueller N, Rojas-Rueda D, Basagaña X, Cirach M, Cole-Hunter T, Dadvand 
P, et al. Health impacts related to urban and transport planning: A burden 
of disease assessment. Environ Int. 2017;107 July:243–57.

	32.	 Mueller N, Rojas-Rueda D, Khreis H, Cirach M, Andrés D, Ballester J, et al. 
Changing the urban design of cities for health: The superblock model. 
Environ Int. 2020;134:105–32.

	33.	 Plowden B. Creating healthy streets for sustainable cities–delivering pub‑
lic health benefits through redesigning London’s streets. Cities Health. 
2020;4:156–61.

	34.	 Ede J, Morley A. Review of transport for London’s ‘Healthy Streets 
Approach’ and its potential contribution to biophilic cities. Cities Health. 
2023;7(2):1–8.

	35.	 Bas J, Al-Khasawneh MB, Erdoğan S, Cirillo C. How the design of 
Complete Streets affects mode choice: Understanding the behavioral 
responses to the level of traffic stress. Transp Res Part A Policy Pract. 
2023;173:103698.

	36.	 Greer SL, Falkenbach M, Siciliani L, McKee M, Wismar M, Figueras J. From 
Health in All Policies to Health for All Policies. Lancet Public Health. 
2022;7(8): e718-e720.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://es.slideshare.net/Barcelona_cat/mesura-de-govern-oomplim-de-vida-els-carrers-lla-implantaci-de-les-superilles
https://es.slideshare.net/Barcelona_cat/mesura-de-govern-oomplim-de-vida-els-carrers-lla-implantaci-de-les-superilles
https://es.slideshare.net/Barcelona_cat/mesura-de-govern-oomplim-de-vida-els-carrers-lla-implantaci-de-les-superilles
https://www.aspb.cat/wp-content/uploads/2018/12/Enquesta-Salut-Barcelona-2016-17-Manualmetodologic.pdf
https://www.aspb.cat/wp-content/uploads/2018/12/Enquesta-Salut-Barcelona-2016-17-Manualmetodologic.pdf

	Environmental and health effects of the Barcelona superblocks
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Health survey
	Environmental measures of air quality
	The Microscale Audit of Urban Landscapes for Pedestrians (MAPS)
	Qualitative studies
	Physical activity—Observing Play and Recreation in Communities (SOPARC)

	Results
	Effects by each outcome
	Air pollution
	Use of spaces
	Physical activity
	Health and quality of life

	Specific effects of each superblock
	Horta
	Sant Antoni
	Poblenou


	Discussion
	Strengths and limitations
	Lessons learned

	Conclusions
	Policy recommendations

	Acknowledgements
	References


