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gies for improving healthy behaviours and population health. In this study, our aim was to adapt
and assess the metric properties of the Spanish version of MAPS-Mini for assessing walkability.
Methods: Firstly, the adaptation and translation process was carried out. Subsequently, to assess
the reliability of the Spanish version of MAPS-Mini, two raters (E1 and E2) used it independently
at street level for 93 segments selected by convenience. Four weeks later, E1 re-evaluated 50
sections randomly selected from the 93 evaluated segments (re-evaluation). Inter-observer reli-
ability and temporal stability were assessed.
Results: No major differences were observed between the original and the Spanish version of
MAPS-mini. The average ratings observed by E1 and E2 were 42.2 (SD = 11.5) and 46.5 (SD =
13.1), respectively. The average rating observed in the re-evaluation was 43.4 (SD = 14.2).
Cronbach’s Alpha showed a rating of 0.972 and the correlation of ratings between E1 and E2, and
E1l and the re-evaluation, were higher than 0.9.
Conclusion: The Spanish version of MAPS-mini has adequate metric properties for assessing the
walkability of urban environments using measurements at street level.

1. Introduction

In recent times, we have witnessed an increase in population growth and a tendency to live in urban environments. According to the
United Nations, 68% of the population will reside in an urban environment by 2050 (United Nations, 2018). This should be considered
from a health perspective, given the influence that environments have on population health (Han et al., 2023; Henderson et al., 2016).
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For example, neighbourhoods influence health through their potential to promote physical activity, such as walking (Frank et al.,
2019). In this sense, it is important to highlight walkability. Although walkability is not a new concept, with the original definition
dating from the 1990s, it was later considered by health and sports researchers and professionals due to its potential for evaluating not
only walking, but also other types of physical activity, such as cycling, and subsequently to develop strategies for improving population
health (Westenhofer et al., 2023).

In the systematic review carried out by Pontin et al. (2022), with the aim of synthesising the information provided by studies
whereby the purpose was to analyse the impact of the environment on the levels of physical activity in adults, walkability stands out as
one of the most used indicators.

Walkability is an indicator based on characteristics of the physical environment, which has also been used in urban designs (Frank
et al., 2010) to determine the association between environmental conditions and health behaviours (Lo, 2009). Some authors have
established a link between this indicator and walking (Kim et al., 2023; Wang et al., 2023), other types of physical activity (Zuni-
ga-Teran et al., 2017) and some highly prevalent Spanish non-communicable diseases, such as cardiovascular diseases and obesity
(Creatore et al., 2016; Frank et al., 2022; Makhlouf et al., 2023; Westenhofer et al., 2023). Zuniga-Teran et al. (2017) conclude that the
Walkability Framework, a model to measure the built environment composed of nine neighbourhood design categories, has significant
correlations between its categories and physical activity. In short, the Walkability Framework can be used as a model to measure the
relationship between the built environment and its ability to promote not only walkability, but also physical activity. Moreover, the
aforementioned authors suggest an association between walkability and non-communicable diseases, for example, a decreased
prevalence of excess weight, obesity and diabetes (Creatore et al., 2016), as well as a lower probability of developing diabetes and
obesity (Frank et al., 2022) and cardiovascular diseases (Makhlouf et al., 2023). It would therefore appear that assessing walkability
can contribute to establishing strategies for improving healthy behaviours and population health.

A number of tools are used to assess walkability, for example, the Microscale Audit of Pedestrian Streetscapes (MAPS). This tool has
different versions: initially, a long version was developed, showing adequate reliability and other metric properties for assessing the
walkability of urban environments (Millstein et al., 2013; Saito et al., 2022), considered, as mentioned above, for evaluating not only
walking, but also other types of physical activity, such as cycling (Westenhofer et al., 2023). Subsequently, shorter versions were
developed, such as the Abbreviated Version of the Microscale Audit for Pedestrian Streetscapes (MAPS-Abbreviated) (Cain et al.,
2017), which was adapted for international use. The research carried out by Cain et al. (2018) across five countries (Australia, Belgium,
Brazil, China and Spain) concludes that MAPS-Global has good or excellent reliability, allowing observers from multiple countries to
assess the walkability of both residential and commercial areas. Finally, Sallis et al. (2015a) developed a 15-item version called
MAPS-Mini.

1.1. Aim

As far as we know, there is no Spanish adaptation of MAPS-Mini. This tool was chosen for this study as the original version remains
valid despite its short length, it is more feasible than longer versions and the items included are relatively stable over time and do not
tend to change rapidly. Therefore, the aim of this study was to adapt and assess the metric properties of MAPS-Mini in the Spanish
version for use in assessing walkability.

2. Material and methods
2.1. Procedure and design

The English version of MAPS-Mini (Sallis et al., 2015a) was adapted cross-culturally for the Spanish language. This included
cross-cultural adaptation, translation and a measure of statistical reliability. The corresponding STROBE checklist for cross-sectional
studies was used in this study (Strobe, 2023).

The analysis was carried out in the city of Lugones, Asturias (Spain). It covers 5.48 km?, and has approximately 13,000 inhabitants
(Siero, 2020). Lugones has six census sections and 109 streets. The units of analysis were all segments of the city selected by con-
venience. Industrial or rural segments were considered exclusion criteria.

2.2. Measures and data preparation

2.2.1. Description of MAPS-mini

MAPS-Mini (Sallis et al., 2015a) was designed to measure walkability. It can be completed using two methods: obtaining data at the
route level or at the segment level. According to Sallis et al. (2015b), the route level is defined as the process of collecting “data of the
neighbourhood environment between a participant’s home and a pre-designated ending destination”. A route could be a participant’s regular
walking experience, for example, the neighbourhood between the participant’s home and job or school. The segment level could be
measured as the area of the street between intersections. Therefore, each route could include several segments and be used to evaluate
a specific area.

In this study, segment level was taken as the unit of reference. MAPS-Mini consists of 12 items that assess the characteristics of the
segments, rated 0-1 (items 1, 4, 6, 7,9, 10 and 11) or 0-2 (items 2, 3, 5, 8 and 12). It also includes three items for assessing crossover
characteristics (located between segments) that are rated 0-1 (items 1 and 3) or 0-2 (item 2). The maximum score ranged from O to 20
or 23, according to whether there were one or two crossovers, respectively. Subsequently, the overall score is calculated using the
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formula (segment score/maximum score for the segment) * 100, where 0 equals worse walkability and 100 better walkability.

2.2.2. Translation, cross-cultural adaptation and reliability analysis

The adaptation and translation process was conducted using the method proposed by Ramada-Rodilla et al. (2013). Firstly, the
translation into Spanish was conducted independently by two native Spanish speakers proficient in the English language. Subse-
quently, both of them and a member of the research team created a consensus version. This version was back-translated into English by
an English native proficient in the Spanish language, and the original author checked the content, as well as the conceptual and se-
mantic equivalence (J. Sallis). In addition, an expertise panel composed of two public health experts, i.e. an expert in methodology and
an expert in the Spanish language, assessed the semantic and conceptual properties of the Spanish version.

Finally, two independent raters used the Spanish version of MAPS-Mini in ten segments and participated in a cognitive interview to
assess their experience and understanding of the tool, as well as its usability, in order to identify potential barriers to use.

According to Zou (2012), a minimum sample size of 41 is required to determine whether inter-observer reliability lies within 0.15
of a sample observation of 0.80, with 87% accuracy. In this research, to improve the accuracy of the reliability assessment of the
Spanish version of MAPS-Mini, two raters (E1 and E2) used it independently at street level for 93 segments. Four weeks later, E1
re-evaluated 50 sections randomly selected from the 93 evaluated segments (re-evaluation). Therefore, inter-observer reliability and
temporal stability were assessed.

2.2.3. Data preparation

A descriptive study of the variables was carried out using the indices typical of descriptive statistics: means and standard deviation.
In addition, a normality analysis of the sample was performed using the Kolmogorov-Smirnov test.

Reliability is the degree to which repeated measurements vary when taken by different observers at the same time or when taken by
one observer at different times. A lower variation between measurements indicates higher reliability. It can be assessed using cor-
relation coefficient (Bruton et al, 2000). In this study, the reliability of the scores by both raters in the 93 segments and between the two
points in time in the 50 segments was obtained by calculating the Pearson correlations.

Internal consistency describes the extent to which all items in a test measure the same concept. Therefore, it explains the connection
between the items and the test (Tavakol and Dennick, 2011). In this study, the internal consistency of the scale was calculated using
Cronbach’s Alpha.

All analyses were conducted using SPSS for Windows, version 27.0 (SPSS Inc).

3. Results
3.1. Cross-cultural adaptation and translation process

No major differences were observed between the two independent translations of the questionnaire. The final version of MAPS-Mini
in Spanish was created upon reaching consensus regarding any discrepancies. The expertise panel that assessed the semantic and
conceptual properties of the Spanish version was considered relevant and appropriate. Therefore, both the translation and the con-
ceptual analysis were considered relevant and appropriate for Spanish culture. Finally, the lead author of this article reviewed and
approved the blind reverse translation.

The Spanish version of MAPS-Mini has the same number of items, twelve for segments and three for crossovers. Only one change

Table 1
Items and scoring options of the Spanish version of MAPS-Mini.

Item Scoring

Crossing
C1. Is the pedestrian crossing signalled? 0 =no; 1 =yes
C2. Does the curb have a ramp? 0=no; 1 =yes
C3. Is the pedestrian crossing painted? 0 =no; 1 =yes

Segment
S1. Type 0 = Residential; 1 = Commercial
S2. How many public parks are there? 0=0;1=1;2=2ormore
S3. How many public transport stops are there? 0=0;1=1;2=2ormore
S4. Are there benches or places to sit down (not including bus stop benches)? 0 =no; 1 =yes
S5. Is there lighting? 0 = none; 1 = some; 2 = abundant
S6. Are the buildings well maintained? 0 = from 0 to 99% well maintained; 1 = 100% well maintained
S7. Is there graffiti or paintings (not including murals)? 0 =yes; 1 =no
S8. Is there a bike lane? 0 =no; 1 =yes, and it is signalled with a painted line; 2 = yes, and it is

physically signalled
S9. Is there a pavement? 0 =no; 1 =yes
S10. Are there poorly maintained sections of pavement that represent a major tripping 0 = some/there is no pavement; 1 = no
hazard?

S11. Is the pavement separated from other elements? 0 = no/there is no pavement; 1 = yes

S12. What percentage of the pavement, in terms of length, is covered by trees, canopies 0 = 0-25%; 1 = 26-75%; 2 = 76-100%
or other coverage systems?
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was made to one item in the crossover section. Item C2 has two response options (0 = no; 1 = yes), compared to three options in the
original questionnaire (Table 1).

3.2. Reliability analysis

The average ratings observed by E1 and E2 were 42.2 (SD = 11.5) and 46.5 (SD = 13.1), respectively. The average rating observed
in the re-evaluation was 43.4 (SD = 14.2).

Cronbach’s Alpha showed a rating of 0.972 and the correlation of ratings between E1 and E2, and E1 and the re-evaluation, were
higher than 0.939 (Table 2).

Likewise, very significant (p < .001) and strong correlations were also observed, except for items S5, S6 and S10, which were
average, between the ratings observed in each item among the observers, and between E1 and the re-evaluation (Table 3).

4. Discussion

The results of this study present the adaptation of the MAPS-Mini questionnaire into Spanish and suggest the possibility of its use for
assessing the walkability of segments by raters whose language is Spanish. The final version includes a total of three items for assessing
the characteristics of the crossings, and twelve for the characteristics of the segments related to walkability.

MAPS-Mini-Es has the same structure and almost the same response options as the original version (Sallis et al., 2015a). It should be
noted that only one modification has been included in the response options for item C2, regarding the characteristics of the crossings.
In the original version, the rating ranges from 0 to 2: 1 point is attributed to a crossing where only one side of the crossing has a ramp on
the curb, while 2 points means there is a ramp on the pavement on both sides. In the Spanish version, the intermediate option was
deleted, understanding that the fact that one of the two sides does not have a ramp presents a barrier in and of itself, especially for those
with reduced mobility.

On the other hand, very satisfactory results were observed in the metrics used to measure reliability. They showed that the ob-
servers were able to reliably use MAPS-Mini-Es, and, therefore, that it is suitable for use by raters that are fluent in Spanish.

The results are consistent with those observed in previous studies, in which the adaptation of the global version of this tool (MAPS-
Global) was carried out. In these adaptations, it was also not necessary to make significant changes in terms of content with respect to
the original version, and adequate reliability ratings were observed (Sallis et al., 2015a). In contrast to this study, in those mentioned
above, the adaptation was carried out at international level, which suggests that MAPS-Mini could have the potential to be included in
adaptations into languages other than English and Spanish.

Some Spanish researchers have carried out walkability assessments (Gullon et al., 2017, 2020; Rivera-Navarro et al, 2022).
However, they do not appear to enjoy the popularity observed in English-speaking countries such as the US, UK, Canada, Australia and
New Zealand, where health impact assessments related to the walkability of urban environments are well established (Westenhofer
et al., 2023). This may be due to the absence of a brief and easy-to-complete tool, such as MAPS-Mini. Therefore, the new version
presented here has the potential to promote the development of more walkability assessments in the urban area, which may not only
contribute to the implementation of improvements to environmental conditions, but also to improving population health. There is
ample evidence to suggest that improving the walkability of neighbourhoods or cities produces positive health impacts (Westenhofer
et al., 2023).

Additionally, it is important to highlight that the Global Action Plan on Physical Activity 2018-2030 (World Health Organization,
2018) points out that the promotion of walkability or the use of bicycles as opposed to other means of transport is essential for
improving population health and urges those responsible for environmental policies to include measures aimed at promoting these
activities in their agendas. On the other hand, the 2030 Agenda for Sustainable Development specifically mentions the importance of
promoting walkability as a means of achieving the Agenda’s goals. In order to implement strategies that promote both walkability and
cycling in the urban environment, it is essential to previously carry out assessments that allow us to understand the reality in order to
establish specific measures. In this sense, MAPS-Mini-Es can be understood as a facilitating tool, with the potential to be used in urban
planning. Previous experiences reinforce this idea. For example, the study carried out by Mueller et al. (2020) shows how a so-called
superblock design, implemented in the city of Barcelona, contributed to improving walkability.

The reliability results demonstrate this aspect in MAPS-Mini-Es, as was observed in the expanded versions of this tool (Cain et al.,
2018; Fox et al., 2021; Queralt et al., 2021), although a lower (but not negative) rating was observed in aspects that could be
considered more subjective, such as lighting or building maintenance. This was also observed in the study carried out by Queralt et al.
(2021), where a lower reliability rating was obtained in subjective aspects, such as those related to aesthetics or social factors. In future
applications of this tool, it may be useful to specify what is meant by the existence of “some” or “abundant” lighting and what it means
for a building to be perfectly maintained.

Table 2
Analysis of the correlation between the average ratings of MAPS-Mini inter-observers and between E1 and the
re-evaluation.

Item r E1-E2 (n = 93) r E1- re-evaluation (n = 50)
Global rating 0.945* 0.939*
*p < 0.001.
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Table 3
Analysis of the correlation between the average ratings of the inter-observer items, and between E1 and
the re-evaluation.

Item r E1-E2 (n = 93) r E1- re-evaluation (n = 50)
C1 0.909* 0.900%
Cc2 0.784* 1.000*
C3 0.930* 1.000*
S1 0.789* 1.000*
S2 0.980* 0.937*
S3 1.000* 1.000*
S4 0.912* 1.000*
S5 0.715* 0.602*
S6 0.627* 0.593*
S7 0.930* 0.612*
S8 0.954* 0.978*
S9 0.878* 1.000*
S10 0.603* 0.875*
S11 0.851* 0.840*
S12 1.000* 1.000*
*p < 0.001.

4.1. Strengths

It is important to highlight some of the conditions of use of MAPS-Mini-Es. Although the benefits of assessing walkability are clear,
it should be noted that the reported values are also useful for the urban environment and allow us to determine whether the imple-
mentation of measures that promote physical activity will have an impact on that environment. This means that, despite using the same
tool, walkability ratings are not necessarily directly comparable between cities, as suggested by Pontin et al. (2022). On the other hand,
it is also important to point out that, on occasions, it may be necessary to broaden the variety of measurements, both of the envi-
ronment and the impact on physical activity, in order to increase reliability (Pontin et al., 2022).

Previous studies also assessed the measurement using digital resources, such as assessment via Google Maps (Phillips et al., 2017;
Queralt et al., 2021; Saito et al., 2022). Although it is a suitable option in terms of efficiency, as it is not necessary to travel to the area in
order to measure it, we consider the option at street level to be a more reliable option, as the maps included on the internet may not be
up to date and may therefore reduce the reliability of the measurements.

4.2. Limitations

In terms of limitations, it is important to note that the assessment was only carried out in one geographical region. Future studies
should include other environments, with better and worse conditions, in order to assess the discriminatory capacity of MAPS-Mini-Es
in greater depth. In addition, the measurement was only carried out at street level, unlike other authors who used Google Maps to carry
out measurements. In the future, it may be useful to assess the reliability of MAPS-Mini-Es using this type of digital resource.
5. Conclusions

The results of this study allow us to conclude the adequate adaptation and reliability of the MAPS-Mini-Es scale in Spanish to assess
the walkability of urban environments using measurements at street level. With regards to previous versions of MAPS, the mini
provides greater agility in measurements due to its brief structure, which suggests its potential for use as a resource from a scientific
perspective and, from the perspective of transfer to society, for use as a tool to assess and improve walkability in urban environments.
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