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Resumo: Esta revisão de literatura tem como objetivo compreender como os estudos abordam a qualidade de vida em cidades inteligentes. Para a composição do portfólio de pesquisa, foram analisados 34 artigos provenientes de seis bases de dados: Scopus, Web of Science, Emerald Insight, IEEE Xplore, PubMed Central e Embase, disponíveis no portal de periódicos da CAPES. O método de revisão de literatura PROKNOW-C foi selecionado para este estudo, estruturado em três etapas: seleção do portfólio de artigos, análise bibliográfica e análise sistemática. Os resultados evidenciam a relevância da governança inteligente e da participação cidadã, bem como o papel das tecnologias na construção de ambientes urbanos eficientes e inclusivos. A análise das soluções de cidades inteligentes aponta a necessidade de adaptação às características locais para alcançar eficiência em mobilidade, segurança e sustentabilidade. Observa-se que barreiras, como a ansiedade tecnológica e limitações na integração da infraestrutura, podem restringir o uso pleno dessas tecnologias, o que demanda investimento em programas de capacitação digital para mitigar tais obstáculos. A adaptação das políticas públicas para atender as pessoas idosas e pessoas com deficiência apresenta-se como elemento fundamental. O estudo destaca que o desenvolvimento de cidades inteligentes requer governança transparente, tecnologias avançadas, infraestrutura sustentável e políticas inclusivas para promover a melhoria da qualidade de vida da população.tion  license,  which  permits sharing   of   the   work   with proper acknowledgment of    authorship   and    initial publication in this journal.
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Abstract: This literature review aims to comprehend how studies approach the quality of life in smart cities. To compose the research portfolio, 34 articles from six databases were analyzed: Scopus, Web of Science, Emerald Insight, IEEE Xplore, PubMed Central, and Embase, available on the CAPES journals portal. The PROKNOW-C literature review method was chosen for this review, and it has three stages: article portfolio selection, bibliographic analysis, and systematic analysis. The results highlight the importance of smart governance and citizen participation and the role of technologies in developing efficient and inclusive urban environments. The review of smart city solutions must adapt to local characteristics to achieve mobility, security, and sustainability efficiency. Note that barriers such as technology anxiety and integrated infrastructure can limit the full use of these technologies, and it is necessary to invest in digital training programs to reduce these obstacles. Adapting public policies to serve the elderly, including older adults and individuals with disabilities, emerges as fundamental. The study highlights that developing smart cities requires transparent governance, advanced technologies, sustainable infrastructure, and inclusive policies to improve citizens' quality of life.
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Resumen: Esta revisión de la literatura tiene como objetivo comprender cómo los estudios abordan la calidad de vida en las ciudades inteligentes. Para la conformación del portafolio de investigación, se analizaron 34 artículos provenientes de seis bases de datos: Scopus, Web of Science, Emerald Insight, IEEE Xplore, PubMed Central y Embase, disponibles en el portal de revistas de CAPES. El método de revisión de la literatura PROKNOW-C fue seleccionado para este estudio y se estructura en tres etapas: selección del portafolio de artículos, análisis bibliográfico y análisis sistemático. Los resultados destacan la importancia de la gobernanza inteligente y de la participación ciudadana, así como el papel de las tecnologías en el desarrollo de entornos urbanos eficientes e inclusivos. La revisión de las soluciones de ciudades inteligentes señala la necesidad de adaptarlas a las características locales para alcanzar eficiencia en movilidad, seguridad y sostenibilidad. Se observa que barreras como la ansiedad tecnológica y la falta de integración de la infraestructura pueden limitar el pleno uso de estas tecnologías, por lo que resulta necesario invertir en programas de capacitación digital para reducir dichos obstáculos. La adecuación de las políticas públicas para atender a las personas mayores y a las personas con discapacidad emerge como un aspecto fundamental. El estudio resalta que el desarrollo de ciudades inteligentes exige una gobernanza transparente, tecnologías avanzadas, infraestructura sostenible y políticas inclusivas para mejorar la calidad de vida de la ciudadanía.tion  license,  which  permits sharing   of   the   work   with proper acknowledgment of    authorship   and    initial publication in this journal.
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1 INTRODUCTION

Urban problems in contemporary times directly affect the quality of life of citizens. These issues are related to uncontrolled population growth, traffic congestion, lack of essential services, technology, and social exclusion. This concern has been observed since 1990 with the worsening of social inequalities and environmental degradation (Santos; Martins, 2007). At this moment, the term "smart city" was proposed as a response to these problems, as well as a path to solve urban issues such as economic and social development, infrastructure, and environmental preservation (Vázquez-Canteli et al., 2019).
Various studies highlight the smart city model as an approach to reduce operational costs and provide a high quality of life to citizens (Shapiro, 2006; Hussain et al., 2015; Bibri, 2018; Jawhar et al., 2018; Garau, Pavan, 2018; Zhao et al., 2019; Jonek-Kowalska, 2022). Moreover, smart cities represent an opportunity to reinvent urban space (Eger, 2009) with several factors of synergy with technological, social, and environmental solutions for the city (Nam; Pardo, 2011). It mobilizes its resources to improve the quality of life and efficiency to reduce its demands on the environment (Bosch et al., 2017), including ecological, cultural, and social policy aspects, without compromising future generations (Zhao, 2011). 
According to Nasrawi et al. (2016), this model is characterized by investment in human capital, social capital, and Information and Communication Technology (ICT) infrastructure to promote sustainable growth and improve quality of life. A smart city would be a complex ecosystem (Capdevila; Zarlenga, 2015) that systematically promotes the overall well-being of all its members (Lara et al., 2016) with advanced technological and innovative services for citizens to improve their quality of life (Piro et al., 2014). A smart city brings with it the use of technology, innovation, and efficient management to enhance the quality of life of its inhabitants and promote sustainable urban development.
Undoubtedly, the primary objective of a smart city is the improvement of quality of life, and this understanding is shared by various authors (Nam, Pardo, 2011; Piro et al., 2014; Nasrawi et al., 2016; Yeh, 2017; Tjonndal; Nilssen, 2019; Webster et al., 2019; Guimarães et al., 2020; Helbing et al., 2021; Zukarnain et al., 2020; Chen, Chan, 2023; Banerjee et al., 2023; Hartley, 2023). 
However, smart cities present gaps in various technological, social, human, cultural, and infrastructure aspects, especially regarding the understanding of how they promote the quality of life of their inhabitants. Based on this premise, this systematic scope review formulates the following research question: What is the current state of research on quality of life in smart cities? This research aims to deepen the study of quality of life in smart cities, mapping the construction of knowledge and identifying research trends related to the theme. Understanding the quality of life in smart cities can support governance in pursuing alternative approaches and provide relevant insights for the development of more sustainable urban solutions focused on citizens' well-being.
This study provides an overview of the current state of research on the quality of life in smart cities, and the presented results can guide governments and urban managers in adopting effective measures to promote a higher quality of life and well-being in cities. The trends identified by the study can stimulate more sustainable urban solutions centered on citizen needs, driving the planning of smarter, more resilient, accessible, human, and inclusive cities. Additionally, this study contributes to understanding the quality of life in smart cities. It provides directions for future research in continuously improving urban governance, seeking alternative paths to face complex challenges, and promoting a high quality of life and regional development.

2 [bookmark: Formatação_de_Seções_e_Subseções][bookmark: _bookmark1]METHODOLOGICAL PROCEDURE

This study employed the PROKNOW-C (Knowledge Development Process-Constructivist) method to conduct a systematic literature review based on bibliographic research (Ensslin et al., 2010). The technique follows three main stages: a) selection of the article portfolio, b) bibliometric analysis, and c) systemic analysis. This process enabled structuring a bibliographic review that addresses the subject dynamically and comprehensively. The first stage involves defining the keywords and conducting article searches in databases. Articles aligned with the research theme, characterized as performance evaluation of quality of life in smart cities, are selected. To verify the relevance of the keywords to the topic, five articles from each database were randomly selected to assess whether adding or removing keywords was necessary (Graefe et al., 2014; Lizot et al., 2016).
The second stage involves bibliometrics, which identifies the relevant portfolio from the selected articles. Data were compiled using Bibliometrix, an open-source tool focused on quantitative bibliometric research, allowing for analyzing the main bibliometric methods used in this review (Aria; Cuccurullo, 2017). This stage considers factors such as the number of citations, journals, authors publishing relevant studies on the subject, and the most frequently used keywords in the selected works. The final stage is the systemic analysis, which is performed through content analysis of the selected articles. In this phase, it is possible to identify gaps in the literature. The research axes were defined based on the proposed theme. For research alignment, the axes include the theme, context, and the theme within the context. The first axis addresses aspects related to the context being studied, such as cities' evaluation, behavior, performance, and efficiency. The second axis focuses on the research theme regarding quality of life and well-being. 
The final axis defines the target, namely, smart cities. Consequently, a set of keywords was established: ((evaluation OR performance OR efficiency OR indicator* OR technology*) AND ("quality of life" OR "quality life" OR "well-being" OR health OR leisure OR income OR environment) AND ("smart city*")).  
Boolean operators (AND) and (OR) were used to compose the keywords. The AND operator was employed to combine different groups, while the OR operator was used to connect different keywords. On January 12, 2024, a comprehensive search was conducted to examine the scientific literature from 1999 to 2023 to map the knowledge construction and research trends related to the quality of life in smart cities. Six relevant databases were consulted: Scopus, Web of Science, Emerald Insight, IEEE Xplore, PubMed Central, and Embase, which are available on the CAPES portal. 
A preliminary search on the theme showed that these databases had a greater affinity with the topic and a more significant number of journals in the research area. The bibliographic portfolio selection occurs in three stages: selecting the raw article database, filtering the article database, and finalizing the filter regarding the complete article alignment. The search resulted in a total of 22.855 scientific articles. The year filter from 1999 to 2023 and the article selection filter were applied to limit the research. The selection of the raw article database was conducted in the databases, with the first being Scopus, where initially 10.609 results were found, reduced to 3.764 articles after applying the filter. In the Web of Science database, 1.022 results were found, reduced to 183 after filtering. The Emerald Insight database found 2.797 results; after filtering, 1.828 remained. Thus, 3.221 results were found in the IEEE Xplore database, with 522 articles meeting the filter criteria. In the PubMed Central (PMC) database, 4.616 results were located with the filter, and adding the "Literature" filter, 548 articles remained. Finally, 590 articles were obtained from Springer.
In total, 6.850 articles were obtained, with 615 duplicate articles removed, resulting in a portfolio for title reading of 6.235 articles. For the article database filtering, 378 articles were selected for abstract reading due to title similarity with the context. A minimum of 8 citations was used to establish scientific representativeness. Repository (A) and (B) were created. In repository (A), 204 articles were selected for containing up to 8 citations with scientific recognition. In repository (B), 157 articles were selected for being less than two years old. For the alignment filter, 361 articles were selected for abstract reading, with fifteen excluded due to a lack of alignment with the research. Subsequently, repositories (A+B) were merged, resulting in 346 articles. Six of these were unavailable, and 340 were selected for reading. For the review portfolio selection, 306 articles not aligned with the theme were considered, and 34 composed the bibliographic portfolio.
The second stage is conducting bibliographic analysis, which aims to point out the directions of the literature regarding quality of life in smart cities. For bibliometric analysis, Bibliometrix R was chosen as a tool for quantitative research in bibliometrics and scientometrics. Bibliometrix R provides access to high-quality numerical routines, facilitating researchers to perform more complex analyses more efficiently (Aria; Cuccurullo, 2017). For analysis, a spreadsheet in CSV (Comma-Separated Values) format was generated in Bibliometrix, allowing data from other databases to be correctly added. Google Scholar generated the total number of citations, covering citations from several databases. Bibliometrix, once updated, generated the annual growth rate, number of citations, co-occurrence network, co-citation network, and keyword frequency of the portfolio. Subsequently, the final analysis was conducted.
The systemic analysis consists of a complete reading of the article portfolio. The systemic analysis of the portfolio involves a thorough evaluation of the bibliographic content and guides the research direction (Creswell, 2007). The content analysis of the portfolio articles was conducted using a methodological approach called theoretical perspectives to provide directions to the researcher during the study (Linhares et al., 2019). This provides a structured methodological framework where theoretical perspectives help the researcher organize and analyze data into a more precise synthesis and a deep understanding of the bibliographic content (Linhares et al., 2019). Thus, issues related to methodological procedures, results, recommendations, contributions to quality of life, and future studies allow for a comparative analysis and direction of studies regarding quality of life in smart cities.

3 SELECTION OF THE PORTFOLIO AND BIBLIOMETRIC ANALYSIS

3.1 Defining the Research Portfolio

The first stage using PROKNOW-C is the bibliometric analysis, which considers the 34 journals in the bibliographic portfolio. The six databases where the indexed articles are found were considered for this analysis. Scopus showed the most significant relevance to the theme, with 61.76% of the indexed articles in this database. The PubMed database presented 14.71%, followed by IEEE Xplore and Emerald Insight with 8.82% each. The Web of Science showed 5.88%, and Springer had 2.94% relevance. Regarding the years of publication, the highest concentration was between 2020 and 2021, accounting for 52.94%. The year 2023 represents 26.47%, while 2022 had 2.94%. The year 2019 corresponds to 11.76%, and the period between 2015 and 2018 represents the lowest rate, with 5.88% of publications related to the theme.
This characteristic indicates that 82.35% of the published articles relate to the theme between 2020 and 2023. The current discussion about quality of life in smart cities has gained more space in the scientific community. The annual growth rate is 27.5%, totaling 1,058 citations. The highest average citations per year are from Guimarães et al. (2020) with 33.50, followed by Garau and Pavan (2018) with 26.17, and Macke et al. (2019) with 14.30. Table 1 presents the portfolio on the quality of life in smart cities.
Table1 – Bibliographic Portfolio
	Authors
	Title
	Database
	Total Citations
	Year

	Garau; Pavan
	Evaluating urban quality: Indicators and assessment tools for smart sustainable cities
	Web of Science
	284
	2018

	Guimarães et al.
	Governance and quality of life in smart cities: Towards sustainable development goals
	Scopus
	229
	2020

	Macke et al.
	Smart sustainable cities evaluation and sense of community
	Scopus
	118
	2019

	Ozkaya; Erdin
	Evaluation of smart and sustainable cities through a hybrid MCDM approach based on ANP and TOPSIS technique
	Scopus
	83
	2020

	Filippi; Coscia; Guido
	From smart-cities to smart-communities: How can we evaluate the impacts of innovation and inclusive processes in urban context?
	Scopus
	76
	2019

	Anisetti et al.
	Privacy-aware Big Data Analytics as a service for public health policies in smart cities
	Web of Science
	68
	2018

	Tjønndal; Nilssen
	Innovative sport and leisure approaches to quality of life in the smart city
	Scopus
	21
	2019

	 Yang et al.
	Green Internet of Things and Big Data Application in Smart Cities Development
	Scopus
	19
	2021

	Cantuarias-Villessuzanne et al.
	Clustering of european smart cities to understand the cities’ sustainability strategie
	Scopus
	18
	2021

	YU et al.
	Can smart city development promote residents’ emotional well-being? Evidence from China. 
	IEEE Xplore
	17
	2020

	Chen; Chan 
	Smart cities and quality of life: a quantitative analysis of citizens' support for smart city development
	Emerald insight

	14
	2023

	Caragliu; Del Bo 
	Smart cities and urban inequality
	PubMed
	13
	2022

	Webster; Leleux
	Searching for the real sustainable smart city?
	Scopus
	12
	2019

	Padrón Nápoles et al.
	Smart bus stops as interconnected public spaces for increasing social inclusiveness and quality of life of elder users
	Scopus
	11
	2020

	Li; Woolrych
	Experiences of Older People and Social Inclusion in Relation to Smart “Age-Friendly” Cities: A Case Study of Chongqing, China
	PubMed
	11
	2021

	Popescu
	Long-term city innovation trajectories and quality of urban life
	Scopus
	10
	2020

	Penco; Ivaldi; Ciacci
	Entrepreneurial ecosystem and well-being in European smart cities: a comparative perspective
	Scopus
	10
	2021

	Valencia-Arias et al.
	A methodological model to evaluate smart city sustainability
	Scopus
	8
	2021

	Badawi et al.
	Devising digital twins DNA paradigm for modeling ISO-based city services
	PubMed
	8
	2021

	Stangierska et al.
	Urban Environment, Green Urban Areas, and Life Quality of Citizens—The Case of Warsaw
	Emerald insight
	7
	2023

	Telles et al.
	An intelligent model to assist people with disabilities in smart cities
	Scopus
	6
	2021

	Cecchini; Plaisant
	Better decisions for a better quality of life: The potential of rural districts supported by e-governance tools
	Scopus
	4
	2015

	Persaud et al.
	Smart city innovations to improve quality of life in urban settings
	IEEE Xplore
	3
	2020

	Rodrigues et al. 
	How have smartness cities responded to the pandemic? An empirical study
	Scopus
	2
	2023

	Hartley
	Public Perceptions About Smart Cities: Governance and Quality-of-Life in Hong Kong
	Springer
	3
	2023

	Zukarnain et al.
	Exploring the potential of smart city in Kota Bharu
	Scopus
	1
	2020

	Dash
	Modeling the moderating effect of technology anxiety on the relationship between smart city–built environment and the quality of life of citizens
	Emerald insight

	1
	2022

	Al-Fadala; Fadli
	Smart City Applications: Promoting comfort, health and well-being through Sustainable Smart Urban Design (S2UD) in Msheireb Downtown.
	IEEE Xplore
	1
	2020

	Banerjee et al.
	Quality of Life Modeling with Invulnerable Social-IoT Using Network Structural Entropy for Sustainable Smart City
	Scopus
	0
	2023

	Samy El Menchawy et al.
	Smart capital cities: towards a smart new administrative capital (NAC)
	Scopus
	0
	2023

	Doost Mohammadian; Rezaie 
	I-sustainability plus theory as an innovative path towards sustainable world founded on blue-green ubiquitous cities case studies: Denmark and south korea
	Scopus
	0
	2020

	Alcaide Muñoz et al.
	Political determinants in the strategic planning formulation of smart initiatives
	Scopus
	0
	2023

	Okrepilov et al.
	Improving the quality of life of the population in st. Petersburg with the use of digital technology based on the concept of a smart city
	PubMed
	0
	2021

	Berawi
	Smart Cities: Accelerating Sustainable Development Agendas
	Scopus
	0
	2023


Source: Research data.
3.2.   Co-Citation Network

The Co-citation Network reveals the relationship between articles based on the citations they receive from other documents. It shows the co-occurrence of citations between pairs of documents and the connections between works.  A node represents each author, and connections between nodes are established based on citations shared between works. In this case, if another article frequently cites two documents, a strong connection is established between them on the network. These connections can be visualized in Figure 1 through the network diagram. The more a document is cited, the stronger the connection between the corresponding nodes. Thus, the most cited authors in the portfolio are Albino (2016), Caragliu and Del Bo (2011), Angelidou (2015), and Nam and Pardo (2011).
Figure 1 – Representation in the portfolio’s Co-citation Network
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Source: Research data.
A total of 192 keywords were found, with the most frequently appearing being: smart city with 13%, quality of life with 12%, sustainable development (4%), decision making, governance approach, and information and communication technology with 3% each, while aging, big data, internet of things, planning, social inclusion, and sustainability each account for 2% of the most cited keywords. The ten most cited keywords reflect research insights pointing to the growth of studies on quality of life in smart cities.
Figure 2 highlights two groups, one in purple and the other in red, with the words represented by nodes and the connections between them by edges. The edges represent the co-occurrence between documents, meaning the more frequent the co-occurrence between two documents, the stronger the connection the edge represents (Aria; Cuccurullo, 2017). Therefore, there is a strong connection between smart cities and quality of life. It is possible to see the link between smart cities with a technological and policy bias, while quality of life integrates more with cities and people.
[image: ]Figure 2 – Co-occurrence Network of Keywords






Source: Research data.

These keywords suggest potential emerging research directions and offer new avenues for understanding smart cities, where quality of life is key in shaping smarter cities. The terms “quality of life” and “smart city,” which refer to the theme and context in this research, are the most frequently appearing. Along with the composition of other keywords, they guide investigations aiming to make cities smarter and improve the quality of life. The analysis demonstrates that there has been a growing concern in research about understanding and enhancing the quality of life in smart cities in recent years. 
This concern extends beyond technological issues to include health, education, safety, transportation, the environment, and the general well-being of citizens. In other words, the focus is increasingly oriented toward the quality of life (Cantuarias-Villessuzanne et al., 2021) as the main objective for the formation of a smart city (Ji et al., 2021; Helbing et al., 2021; Chen; Chan, 2023). The term “sustainable development” indicates the importance of developing smart cities sustainably, considering that this development should occur in a balanced manner with economic growth, environmental protection, and social justice. It is noteworthy that sustainable development emerges as a key to preserving the world for future generations while seeking to enhance human quality of life (Doost Mohammadian; Rezaie, 2020).
The set of keywords “decision making”, “governance approach”, and “information and communication technology” indicates the importance of governance systems and information and communication technologies in smart cities. Additionally, political and governmental structures, the use of data, and network data to improve urban services and interactions influence the quality of life. Addressing urban challenges in contemporary times is complex and requires the adoption of comprehensive public policies in various areas of governance, which should be supported by Information and Communication Technologies (ICTs) (Bolívar, 2021). When effectively addressed, these urban challenges promote more efficient, participatory, and inclusive urban management (Alcaide Muñoz et al., 2023). This translates into solutions to improve the city's quality of life, address socioeconomic issues, and ensure active citizen participation in decision-making and urban planning.
The final set of keywords, aging, big data, internet of things, planning, social inclusion, and sustainability, highlights the aging population, the vast volume of city data, IoT integration in urban infrastructure, efficient urban planning, the promotion of social inclusion, and the pursuit of sustainable solutions. According to Marvin (2015) and Green (2023), ICT systems and big data processing can transform how we live and communicate, impacting everyday life. However, aging reflects a future trend in cities, with an increasing proportion of elderly people aged 60 and over. In Brazil, this segment accounts for 14.7% (Instituto Brasileiro de Geografia e Estatística, 2022); in China, 18.7% (Knoema, 2023), and this elderly population is projected to double by 2050, reaching 2.1 billion (United Nations, 2020). The sharp increase in the elderly population opens a gap to be addressed, as smart cities can provide an active and inclusive environment, which should be considered a priority in developing smart cities (Li; Woolrych, 2021).

3.3  Systemic Analysis of the Portfolio

The systemic analysis of the portfolio seeks to understand the elements present in the selected articles, allowing for a holistic view of the sets of research that guide the discovery of gaps and insights about the quality of life in smart cities. Thus, the systemic analysis of the literature in the portfolio plays a fundamental role in understanding the factors that influence the well-being and quality of life of citizens in smart cities. The first lens used aims to understand the methodological procedure adopted by the articles. Of the 34 articles in the portfolio, 29.41% are literature review studies (Filippi et al., 2019; Doost Mohammadian; Rezaie, 2020; Persaud et al., 2020; Zukarnain et al., 2020; Yu et al., 2020; Valencia-Arias et al., 2021; Yang et al., 2021; Caragliu; Del Bo, 2022; Dash, 2022; Samy El Menchawy et al., 2023). Furthermore, survey studies account for 14.71% (Macke et al., 2019; Hartley, 2023; Chen, Chan, 2023; Stangierska, 2022; Al-Fadala, Fadli, 2020). Case studies account for 11.76% (Cecchini; Plaisant, 2015; Tjønndal; Nilssen, 2019; Li, Woolrych, 2021; Banerjee et al., 2023).
Quantitative research of a descriptive nature represents 8.82% (Guimarães et al., 2020; Alcaide Muñoz et al., 2023; Padrón Nápoles et al., 2020). There are two empirical studies (Cantuarias-Villessuzanne et al., 2021; Rodrigues, 2023), one quantitative research using secondary data (Garau; Pavan, 2018), one text data mining study (Popescu, 2020), one involving data collection and analysis (Okrepilov, 2021), one cross-sectional observational study (Penco et al., 2021), and one hybrid approach study using Multi-Criteria Decision Making (MCDM) techniques based on Analytical Network Process (ANP) and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) (Ozkaya; Erdin, 2020). Lastly, 8.82% of the studies do not present a specific methodology or a methodological section explaining how the study was conducted (Anisetti et al., 2018; Badawi et al., 2021; Berawi, 2023).
There is a methodological diversity in research addressing the theme of quality of life in smart cities from different perspectives, employing various methods. This broad approach contributes to a more comprehensive understanding of the phenomenon, allowing the exploration of multiple dimensions and relevant aspects. Systematic literature reviews synthesize and consolidate existing knowledge, enabling the identification of gaps and directions for future studies. Survey studies provide an understanding of citizens' perceptions and opinions, while case studies enable detailed and contextualized analysis of specific cases. Descriptive, empirical, and secondary data quantitative analyses contribute to statistical analysis and the identification of correlations between variables. Approaches such as essays, text data mining, and data collection and analysis offer complementary and enriching perspectives. 
These studies demonstrate the multidisciplinary nature of investigating quality of life in smart cities, with this methodological diversity allowing for approaches and methods that provide a solid basis for understanding this theme. Reviews discuss improvements related to community initiatives to enhance urban service efficiency, as well as methodological models and the use of smart applications. Approximately 50% of the analyzed studies address the use of technologies such as suitable smart applications that can be implemented in the city (Zukarnain et al., 2020) or the implementation of Internet of Things and Big Data technologies (Yang et al., 2021). 
Moreover, smart city technologies can be used to improve the quality of life of citizens in urban areas, especially in terms of mobility, safety, and the environment (Caragliu et al., 2011). Additionally, the use of smart infrastructure can contribute to residents' quality of life by enhancing public service efficiency, providing real-time information access, promoting social innovation, reducing environmental impacts, and increasing governance effectiveness (Yu et al., 2020). However, one study points out technological anxiety as an important moderating factor in the relationship between the built environment and quality of life (Dash, 2022).
30% of the review studies indicate that smart community initiatives and inclusive urban processes can contribute to the quality of life (Filippi et al., 2019), that is, by improving the efficiency and sustainability of urban services, increasing citizen participation in decision-making, and promoting innovation and economic development (Webster; Leleux, 2019). Additionally, developing smart cities can help improve people's quality of life by addressing problems such as overpopulation, excessive resource consumption, and inadequate infrastructure (Samy El Menchawy et al., 2023). Meanwhile, 20% discuss methodological models for evaluating the sustainability of smart cities (Valencia-Arias et al., 2021) or designing modern urban configurations that can achieve high habitability and quality of life through sustainable development by addressing global challenges (Doost Mohammadian, Rezaie, 2020).
Regarding the five survey studies, 60% point out the factors contributing to quality of life. Quality of life is related to infrastructure, environment, governance, and citizen participation (Macke et al., 2019). Additionally, service sectors, the environment, transportation, education, and health are important for improving citizens' quality of life (Hartley, 2023). However, it is also necessary to consider the smart environment, smart people, smart livelihoods, smart economy and policy, and smart mobility (Chen; Chan, 2023). Smart solutions in each factor can improve citizens' quality of life from a smart city perspective.
Another 40% of the studies refer to urban infrastructure as an element strongly related to environmental quality of life (Stangierska et al., 2022) and must consider open public spaces that offer a variety of social, economic, environmental, physical, and psychological advantages to the populations (Al-Fadala; Fadli, 2020), thus playing a substantial role in improving the quality of life in cities. The four case studies in the portfolio present contributions to quality of life focused on promoting social inclusion and increasing the physical and mental health of residents (Cecchini; Plaisant, 2015; Tjønndal; Nilssen, 2019) with the potential to improve the quality of life of the elderly by supporting their independence, autonomy, and well-being (Li; Woolrych, 2021). 
Of the studies presenting quantitative research of a descriptive nature, 66.6% present smart governance factors related to transparency, collaboration, participation, partnership, communication, economic responsibility, governance, mobility, and environment, with a positive influence on the quality of life of citizens in smart cities (Guimarães et al., 2020; Alcaide Muñoz et al., 2023). Moreover, 33% relate to increasing social inclusion and the quality of life of elderly users with smart bus stop interfaces, which can contribute to improved health and well-being (Padrón Nápoles et al., 2020).
Two studies are based on empirical research analyzing smart city strategies. The first shows that there is not just one smart city but several smart cities emerging according to the cities' environments (Cantuarias-Villessuzanne et al., 2021). The second study identifies smart cities in Europe as (a) innovative and sustainable, (b) connected and sustainable, and (c) sustainable and efficient (Rodrigues et al., 2023). Both studies highlight issues involving the amenities and particular interests offered by the city to its inhabitants, the cost of living, smart mobility, infrastructure, and education. Quantitative analysis based on text data mining reveals that urban innovation technologies can improve the quality of life. This includes energy efficiency, emission reduction, enhanced urban mobility, health and public safety advancements, air quality improvements, and noise reduction through sensors and smart systems (Popescu, 2020).
A study using data collection and analysis methodology points out that quality of life can be achieved by implementing digital technology, such as the efficiency of public services, security, and quick access to information and public services (Okrepilov, 2021). Meanwhile, the cross-sectional observational study indicates that the strength of innovative entrepreneurial ecosystems is positively related to subjective well-being in these cities, meaning a favorable entrepreneurial environment positively impacts quality of life (Penco et al., 2021). Quantitative research using secondary data combines objective and subjective indicators to evaluate urban quality of life, creating a smart urban quality index for a city (Garau; Pavan, 2018).
A study with a hybrid Multi-Criteria decision-making approach based on an Analytical Network Process and Technique for Order Preference by Similarity to Ideal Solution techniques includes improvements in public safety, education, public transportation, increased energy efficiency, reduction of greenhouse gas emissions, and promotion of innovation and creativity (Ozkaya; Erdin, 2020). Studies that do not present specific methodologies point to contributions such as providing more personalized and effective health services to citizens based on data collected by devices (Anisetti et al., 2018). Additionally, creating sustainable built environments increases productivity and promotes equitable access to education, health, and social services (Berawi, 2023). Lastly, generating digital twins (DTs-DNA) allows easy comparison of service performance in different cities, which can help the city gain more insights into services to assist in their decision-making process (Badawi et al., 2021).
Of the 34 articles comprising the research portfolio, 26% of the results relate to initiatives, strategies, performance, or the efficiency of smart cities about quality of life (Webster, Leleux, 2019; Filippi et al., 2019; Popescu, 2020; Yu et al., 2020; Persaud et al., 2020; Cantuarias-Villessuzanne et al., 2021; Chen, Chan, 2023; Rodrigues et al., 2023; Alcaide Muñoz et al., 2023). These works highlight common factors emphasizing the importance of citizen participation, the adaptability of solutions to local characteristics, and the positive impact of technologies on quality of life. Furthermore, the recommendations converge on the need to evaluate the social, economic, and environmental impact of initiatives to successfully develop smart cities.
About 18% of the portfolio's works refer to services and governance, with common issues including the importance of smart and efficient governance, evaluation of public policies committed to improving quality of life, and public perceptions and expectations regarding smart cities (Macke et al., 2019; Guimarães et al., 2020; Ozkaya, Erdin, 2020; Badawi et al., 2021; Hartley, 2023; Berawi, 2023). The articles contribute to quality of life with information about increasing resource efficiency, creating sustainable environments, improving citizen productivity, and fair access to social services. Future research can deepen the analysis of smart city aspects, considering public perception and policy integration.
21% of the portfolio's studies refer to technology, entrepreneurship, and innovation. They explore issues such as integrating data from various sources for a comprehensive view of smart cities, the effectiveness of analyzing large volumes of data in public policy decision-making, and the quality of health services (Cecchini, Plaisant, 2015; Anisetti et al., 2018; Penco et al., 2021; Okrepilov et al., 2021; Yang et al., 2021; Caragliu, Del Bo, 2022; Zukarnain et al., 2020). Future studies include developing advanced data analysis techniques to handle the quantity and variety of information and comparing different cities and contexts to better understand the impact of smart technologies on quality of life. 
The set of texts in the portfolio addresses issues related to the elderly, leisure, and infrastructure, representing 18%. The similarity here refers to studies that explore the quality of life and the need for research on how smart cities can promote social inclusion, adapt to the specific needs of different population groups to improve the quality of life for the elderly, and use smart technologies to enhance user experience and urban sustainability (Tjønndal; Nilssen, 2019; Padrón Nápoles et al., 2020; Al-Fadala; Fadli, 2020; Li; Woolrych, 2021; Dash, 2022; Stangierska et al., 2022). Comparative studies in different contexts and including other variables for a more comprehensive assessment of smart cities and their interventions are suggested for future studies.
Studies that present methodologies related to assessing and improving the quality of life in smart cities correspond to 18% of the portfolio articles. These studies emphasize the importance of measuring both objective and subjective indicators that achieve common urban quality and quality of life for citizens, with common points through models and indices that can evaluate the sustainability and efficiency of smart cities (Garau, Pavan, 2018; Doost Mohammadian; Rezaie, 2020; Valencia-Arias et al., 2021; Telles et al., 2021; Banerjee et al., 2023; Samy El Menchawy et al., 2023).

3.4 Discussion of results
The portfolio highlights factors such as the environment, mobility, safety, social innovation, and the efficiency of public services as essential to the quality of life in smart cities (Garau; Pavan, 2018; Webster; Leleux, 2019; Hartley, 2023). Smart applications, IoT, sensors, and intelligent systems positively impact mobility, safety, energy efficiency, and public health (Yang et al., 2021; Caragliu; Del Bo, 2022; Badawi et al., 2021). For these initiatives to succeed, effective governance and active citizen engagement are fundamental (Guimarães et al., 2020; Chen; Chan, 2023). However, the study highlights technological anxiety, overpopulation, excessive resource consumption, and inadequate infrastructure. To address these, it is essential that technological solutions are adapted to local characteristics and that investments in smart infrastructure, sustainability, and enhancing governance effectiveness are made (Samy El Menchawy et al., 2023; Ozkaya; Erdin, 2020; Rodrigues et al., 2023).
These findings align with the initial objectives of the research, which sought to understand the current state of investigations on quality of life in smart cities. The study confirms that technological infrastructure, governance, and social inclusion are strongly interrelated with improvements in quality of life (Guimarães et al., 2020; Cantuarias-Villessuzanne et al., 2021; Alcaide Muñoz et al., 2023). Applied technologies improve urban infrastructure and enable a more inclusive and sustainable environment. The results indicate that to improve the quality of life in cities, public investments and policies should focus on strategic areas that address structural, technological, social, and environmental aspects that directly impact citizens' well-being. Urban infrastructure and efficient mobility are critical in improving the quality of life (Garau; Pavan, 2018). Smart governance and active citizen participation are equally essential for the success of smart cities, promoting transparency, collaboration, and public accountability (Guimarães et al., 2020; Chen; Chan, 2023). 
Advanced technologies, such as IoT and Big Data, improve safety, energy efficiency, and environmental sustainability (Yang et al., 2021). Still, technological anxiety can be a barrier to fully harnessing these solutions (Dash, 2022). Investing in digital training programs becomes relevant to ensure that citizens can effectively use these tools and overcome obstacles related to technological adaptation. Another fundamental point is the adaptation of public policies to meet the needs of specific population groups, such as older people and people with disabilities. Smart cities must promote social inclusion by ensuring equal infrastructure access and urban services (Padrón Nápoles et al., 2020; Li; Woolrych, 2021). This includes investments in adaptable housing and assistive technologies that promote greater independence and improve quality of life. Public safety plays an indispensable role in cities. 
Implementing monitoring systems integrated with AI and predictive analysis for crime prevention can enhance security (Yang et al., 2021). Similarly, connected health platforms that integrate hospitals and emergency services can ensure faster and more efficient access to healthcare services (Hussain et al., 2015). Sustainability must be a priority in public policies. Investments in the circular economy, which enable waste reduction and material reuse, are fundamental to ensuring a sustainable future. Additionally, promoting energy efficiency through smart buildings and using renewable energy sources can help mitigate the effects of climate change and reduce environmental impact (Cantuarias-Villessuzanne et al., 2021).
For these technological advances to be practical, public policies must promote inclusive digital education, equipping citizens to use new technologies, reducing technological anxiety, and ensuring full integration with urban life. Digital training programs for all ages are indispensable for technological innovations to benefit the population broadly (Dash, 2022). These findings show that building a city with a higher quality of life requires an integrated and strategic approach. Investments should focus on inclusive and sustainable technological infrastructure with efficient and transparent governance to meet the population's needs. Smart governance, citizen participation, and advanced technologies can transform urban challenges into opportunities for innovation, social inclusion, and collective well-being.

4 CONCLUSIONS

The research presented a systematic literature review on the quality of life in smart cities. Using PROKNOW-C, the content of a portfolio with 34 articles was systematically examined, researching concepts to highlight the directions the literature suggests for the future of cities. Different methodological approaches were identified, including reviews, case studies, quantitative analyses, textual data mining, and other methods. The analyses revealed various perspectives on the impact of smart cities on citizens' quality of life. 
These findings include: (i) The importance of citizen participation and smart governance in improving the quality of life in smart cities; (ii) The critical role of technology, entrepreneurship, and innovation in creating more efficient, safe, and sustainable urban environments. (iii) There is a need to adapt solutions to local characteristics and the specific context of cities to achieve more effective results; (iv) The protection of urban infrastructure and public spaces promotes quality of life and social inclusion, especially for groups such as older people and people with disabilities; (v) A multidisciplinary approach and methodological diversity are essential for a broader understanding of the subject.
The analyzed studies emphasize the importance of technology and citizen participation in developing smart cities that promote a high quality of life. Methodological diversity and a multidisciplinary approach are essential for comprehensively understanding the topic. This study is limited to the analysis of 34 peer-reviewed articles from six databases, and future research could be expanded to include conference papers that provide more details on the quality of life in smart cities. 
This study identifies factors such as urban infrastructure, technologies, public services, governance, environment, mobility, and social inclusion as key influences on quality of life. It highlights the development of models and evaluation indices, technological innovations aimed at well-being, a focus on social inclusion, and a strong emphasis on urban sustainability. Furthermore, it underscores the role of smart governance and the importance of public policies dedicated to preserving the quality of life in smart cities.
Future research should investigate how smart cities can better serve vulnerable populations, promoting social inclusion and accessibility through technology. It is essential to explore psychosocial effects, such as technological anxiety and the perception of privacy and security. Additionally, research should analyze cities' ability to adapt to crises and disasters, focusing on urban resilience. Studies could examine governance models that encourage citizen participation, circular economy practices, sustainability, and the efficient use of resources.
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