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Abstract

This paper assesses the correlates of perceived well-being among young women aged 18
to 30 in five Balkan cities: Athens, Greece; Plovdiv, Bulgaria; Bucharest, Romania; Nis,
Serbia; and Shtip, North Macedonia, by integrating urban, travel behavioural, and socio-
economic features. A cross-sectional survey was employed using standard questionnaires
including the Warwick–Edinburgh Mental Well-being Scale (WEMWBS), the short version
of the International Physical Activity Questionnaire (IPAQ), and the adapted ALPHA
environmental questionnaire. To answer research questions, linear regression models
were developed to analyse predictors of well-being at both regional and national levels.
Results show that neighbourhood and mobility features play a significant role in shaping
mental well-being. Access to walkable sidewalks, green spaces, mixed land-use structure,
and attractive local facilities (e.g., shops, recreational centres in the neighbourhood) were
consistently associated with higher levels of well-being. Conversely, perceived insecurity,
especially at night or regarding bicycle theft, significantly reduced well-being. Physical
activity levels, particularly days of walking and vigorous activity, showed strong positive
associations, underscoring the role of active lifestyles in promoting mental health. Socio-
economic variables, including financial status, relationship status, and work status, were
also found to be linked to perceived well-being. Cycling-related variables may affect Greek
well-being up to 16.5 times. Perception of crime during the night may negatively affect
both Bulgarian and Serbian well-being (up to 10 times), while Romanian well-being is
mostly affected by the existence of shopping facilities. Finally, the most impactful factors
for well-being in North Macedonia refer to cycling safety and scooter accessibility.

Keywords: well-being; young women; physical activity; linear regression

1. Introduction
The mental well-being of young women is increasingly recognised as a critical public

health concern, particularly in regions undergoing rapid social, economic, and urban
transformation, such as the Balkan region. Well-being encompasses more than the absence
of mental illness; it encompasses good health, adequate material conditions for a safe life,
the existence of satisfactory interpersonal relationships and the fulfilment of personal needs
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that change throughout the life cycle [1]. The World Health Organization (WHO) links well-
being with mental health, understanding it not as the absence of stress, but rather as the
ability to cope effectively. According to the WHO, “mental health is a state of well-being in
which an individual realises their own abilities, can cope with the normal stresses of life, can
work productively and is able to make a contribution to their community” [2]. The OECD’s
document “How’s Life? 2024: Well-being and Resilience in Times of Crisis” provides a
broader concept of well-being, stating that it encompasses material conditions, quality of
life, and community relationships [3]. Its key dimensions are income, employment, housing,
health, education, environmental quality, subjective well-being, safety, work–life balance,
social connections, and civic engagement. These key dimensions are shaping well-being in
the life span of both men and women in different ways based on their life roles and social
expectations. For young women aged 18 to 30—a transitional period marked by academic,
professional, and personal milestones—well-being is shaped by a complex interaction of
individual, socio-economic, and environmental factors [4]. The study results from Smith
& Wesselbaum [5] underline that health, education, income, and social relations have the
greatest impact on well-being in a period of early adulthood (18–25) and young adulthood
(26–35), confirming inequalities between males and females.

In Balkan countries, including Serbia, Romania, North Macedonia, Greece, and Bul-
garia, young women navigate shifting gender norms [6], economic instability, and uneven
urban development, all of which influence their subjective well-being. In Greece, the finan-
cial crisis led to drastic female unemployment, rising above 30%, including a rise to over
50% among young women, along with reduced state services that increased unpaid domes-
tic burdens and financial insecurity [7]. Economic precarity also impacted young women’s
life transitions, such as housing and family planning [7]. In Romania, persistent traditional
norms, endorsed by over 80% of the population, coupled with low female labour market
participation, reinforced economic dependency and gender inequality [8]. Across Serbia
and North Macedonia, UN Women’s Voices of YOUth reports pervasive gender-based
discrimination and reduced opportunities for young women, further undermining social
cohesion and well-being [9]. While global research has addressed the broader determinants
of mental health and well-being, there remains a gap in understanding how context-specific
factors, particularly those related to socio-economic status and the built environment, affect
young women in this region.

1.1. Socio-Economic Determinants of Well-Being

Multiple studies have shown that socio-economic conditions play a pivotal role in
shaping mental well-being. Income level, employment status, and educational attainment
are consistently associated with self-reported mental health and life satisfaction [5,9,10].
Higher income enhances access to essential resources, including quality housing, healthcare,
leisure, and opportunities for self-development, thereby supporting emotional resilience
and well-being [11]. An increase in income is associated with meaningful improvements in
mental health and overall well-being, with the strongest effects observed when income lifts
individuals out of poverty [12]. Conversely, women with low incomes often experience
chronic stress and worse health and well-being than men, feeling more socially excluded
due to the increased time spent in the household [13].

Employment contributes not only to financial security, but also to self-esteem, mental
health benefits and social integration. While meta-analyses of longitudinal studies confirm
that self-esteem increases strongly until the age of 30 [14], employment status comprises
a significant contributory factor. Longitudinal research shows that entering full-time em-
ployment during young adulthood is linked to notable increases in self-esteem, reinforcing
a sense of competence and social status [15]. Employment and financial independence,
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especially through social enterprises, support social networking and self-worth, fostering
the sense of belonging [16]. Notably, the transition from housewife to employed woman
is found to be associated with better mental health status [17]. However, in many Balkan
countries, youth, particularly females, face high unemployment rates, precarious work con-
ditions and limited upward mobility, exacerbating feelings of uncertainty and frustration.

Education has also been identified as a protective factor for well-being. Educated
women tend to have higher self-efficacy and broader social networks. Studies have demon-
strated that higher educational attainment is associated with increased self-efficacy, better
quality of life, positive emotions and better mental health [18,19]. In terms of Balkan coun-
tries, for instance, a study conducted in Serbia with young adults aged 19–35 demonstrated
that women with higher educational attainment reported significantly greater life satisfac-
tion across personal and professional domains, and decision-making independence [20].
Similarly, research in Romania found that tertiary-educated individuals reported signif-
icantly higher life satisfaction and perceived control over life circumstances compared
to those with lower education levels, highlighting education’s role in enhancing mental
empowerment [21]. Similar results on the effect of education on well-being have also been
reported in India [22] and Nigeria [23].

Other socio-demographic factors, such as marital status and family structure, also
influence well-being. While marriage can provide emotional and financial support, it may
also introduce stressors related to gender roles, caregiving, or restricted autonomy and
the emotional labour expected from women within traditional family roles [24]. For in-
stance, women at the verge of divorce or single mothers report higher depressive symptoms
and stress, mediated by lower social support and heightened caregiving burdens [25,26].
Women are particularly vulnerable to marital stress. Traditional gender roles lead mar-
ried women to manage emotion and family connections, while men benefit more from
supportive dynamics, resulting in unequal emotional burdens [27].

1.2. Built Environment and Well-Being

The characteristics of the physical environment—urban design, access to public spaces,
and availability of services—are increasingly recognised as determinants of mental health
and well-being [28]. Well-designed built environments can promote social interaction,
encourage physical activity and offer restorative settings that buffer against stress and
anxiety [29]. Green spaces, such as parks and nature trails, have consistently been linked to
improved mental well-being by providing opportunities for relaxation, physical activity and
social engagement [28,30]. For women, especially, perceptions of safety and accessibility
are key factors influencing the use of public spaces. Poorly designed environments, such
as spaces with inadequate lighting, limited visibility, or neglected maintenance, lead to
reduced outdoor activity and social engagement among young women [31]. Research
shows that fear of harassment or unsafe infrastructure can significantly reduce outdoor
activity and limit social participation among young women [32].

Disparities in urban planning and infrastructure across the Balkans contribute to
unequal access to well-being-related resources. For instance, in Skopje, the capital of
North Macedonia, traffic, noise, and inadequate pedestrian and green infrastructure have
been strongly linked to feelings of powerlessness and social isolation, particularly among
women who report limited access to sidewalks, parks, and calm outdoor spaces [33].
Meanwhile, evidence from Plovdiv, Bulgaria, demonstrates that low-quality green and
blue space exacerbates noise exposure and diminishes social cohesion, leading to poorer
mental health [34]. Similar trends are observed in the rural outskirts of Serbian cities, where
women’s well-being is impeded by limited transport, poor infrastructural services and
exclusion from urban planning processes [35].
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The availability of facilities for sport and active transport, such as cycling and walking
paths, also plays a crucial role in supporting both physical and mental health. However,
in many Balkan regions, such infrastructure is either lacking or poorly maintained, dis-
proportionately affecting young women who may already face mobility constraints. A
comparative study of cycling attitudes in the Balkans found that lack of safe bike lanes and
cultural barriers significantly inhibit women’s active transport usage [36]. Research in Novi
Sad, Serbia, revealed that walking and biking still make up less than 10% of daily travel,
reflecting ongoing infrastructural deficiencies [37].

Although research has explored some of these factors in Western European contexts,
there is limited data examining the relationship between socio-economic status, built
environment, and perceived well-being, specifically among young women in Southeast
Europe. Understanding these relationships is essential for designing inclusive policies and
interventions that promote equity and mental health.

This study aims to examine how various socio-economic and built environment
factors, along with health-related habits, influence the perceived mental well-being of
young women aged 18 to 30 in five Balkan countries: Serbia, Romania, North Macedonia,
Greece, and Bulgaria. These dimensions are explored in relation to how they shape young
women’s subjective perceptions of well-being within diverse national and urban contexts.

The objectives of the study are fourfold:

(1) To identify factors affecting the perceived well-being of young women in the Balkans;
(2) To identify cross-country patterns and regional differences in well-being experiences;
(3) To provide evidence-based, gender-sensitive policy recommendations for enhancing

well-being and urban planning across the Balkan region.

Guiding this investigation is the central research question: What are the key built envi-
ronment, health-related habits and socio-economic factors that affect the perceived mental
well-being of young women (aged 18–30) in Serbia, Romania, North Macedonia, Greece,
and Bulgaria? By addressing this question, the study seeks to contribute to a better under-
standing of the intersection between gender, geography, and well-being in Southeastern
Europe, helping to inform targeted interventions and inclusive urban development policies.

2. Methodology
2.1. Data Collection

A cross-sectional survey was conducted among young women aged 18 to 30 in five
Balkan cities: Athens (Greece), Plovdiv (Bulgaria), Bucharest (Romania), Nis (Serbia), and
Shtip (North Macedonia). The structured questionnaire captured multidimensional data
across five domains: neighbourhood and mobility characteristics, physical activity, dietary
habits, mental well-being, and socio-economic conditions. Validated instruments were
employed, including the short form of the International Physical Activity Questionnaire
(IPAQ) [38] and the Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) [39], while
perceived environmental factors were measured using items adapted from the ALPHA
environmental questionnaire [40]. To ensure data integrity and analytical consistency,
all responses were translated into the respective national languages and subsequently
back-translated into English.

The mental well-being of young women aged 18 to 30 was assessed across the afore-
mentioned Balkan cities, using the WEMWBS. This 14-item instrument captures a broad
range of positive emotions, psychological functioning and interpersonal aspects over the
previous two weeks. In particular, participants answered 14 questions regarding feelings of
optimism about the future, usefulness, relaxation, having energy to spare, handling prob-
lems well, thinking clearly, self-satisfaction, feeling close to others, experiencing conflict,
making independent decisions, feeling loved, being interested in new things and feeling
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cheerful. Participants rated how often they had experienced each feeling over the past two
weeks on a scale from 1 to 5. The scores from all questions were then summed to generate a
total well-being score.

Items from the IPAQ and the ALPHA environmental questionnaire were analysed
individually, while the WEMWBS questionnaire was administered in its full form. All
items from the three instruments were translated and culturally adapted for each country
following standard forward–backwards translation procedures, and pilot testing to ensure
that they were appropriately understood and relevant to local conditions. As no total or
composite scores were computed for IPAQ or ALPHA, formal psychometric validation
of these instruments was not required. The WEMWBS has already been validated for the
general population in Romania [41] and Greece [42]. However, as the population sample
in this study involved young women, the WEMWBS was tested in all countries to assess
its reliability. Cronbach’s alpha values were 0.765 for Greece, 0.766 for Bulgaria, 0.766
for Romania, 0.769 for Serbia, and 0.762 for North Macedonia, indicating good internal
consistency. Item–total correlations ranged from 0.508 (Serbia) to 0.705 (Romania), further
supporting that the items coherently measured mental well-being within the explored
sub-populations. These results demonstrate that the questionnaire, originally validated in
the UK, shows satisfactory reliability for use in the Balkan context.

The analysis revealed notable differences across cities. Respondents in Shtip and
Nis reported consistently higher well-being, frequently indicating that they felt energetic,
relaxed, optimistic and useful. In contrast, participants in Romania showed lower levels of
subjective well-being, with most responses clustering around lower or neutral frequencies.
Responses from Plovdiv and Athens indicated more balanced levels of well-being, with a
mix of moderate and positive evaluations. These cross-city variations may reflect differences
in socio-economic conditions, employment status, marital dynamics, cultural norms, and
access to support systems. The findings underscore the need for context-specific approaches
when designing interventions aimed at enhancing the mental well-being of young women
in different urban environments.

2.2. Sample Description

Young women from five Balkan cities participated in the survey. The participating
cities are Athens, Greece, Plovdiv, Bulgaria, Bucharest, Romania, Nis, Serbia and Shtip
in North Macedonia. The total sample size was 1222, with the following distribution:
11% (135) of the respondents were from Athens, 7.7% (94) from Plovdiv, 48.9% (597) from
Bucharest, 16.8% (205) from Nis and 15.4% (188) from Shtip. The average age of the
respondents was 22.4, with the oldest respondent reported in Bulgaria and the youngest in
North Macedonia. The average household size is 2.4 members, with each participant in
the survey having, on average, 0.3 children. The last can be explained by the fact that the
majority of the participants were in their early 20s. Table 1 summarises the results regarding
the work status of the sample. It can be observed that the majority of the respondents are
students, followed by a substantial number who are on a paid job.

Table 1. Work status of the respondents per country (%).

Paid Work Unemployed Permanently Sick Housework Student

Total 38.5 2.6 0.1 1.09 57.9
Greece 53.0 6.0 0.7 0.7 39.6
Bulgaria 58.1 5.4 0.00 0.00 36.5
Romania 15.8 1.01 0.00 0.7 82.5
Serbia 100.00 0.00 0.00 0.00 0.00
North Macedonia 23.3 6.3 0.00 3.2 67.2
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Figure 1 depicts the marital status of the respondents. Regarding marital status, the
dominant status is being single, followed by “being in a relationship but living separately”.
Married respondents constitute 22.91% of the total answers. Similarly to work status results,
the majority of respondents, closer to 20, are single, while the ones, closer to 30, are married.
The highest share of married respondents is reported in Serbia. Bulgaria has the highest
share of single respondents.

Figure 1. Marital status of the respondents.

Considering car ownership, 71% of participants reported having at least one car in the
household. Based on self-perception, the majority of participants identified as belonging
to the middle or middle-high financial class, with 58.8% and 19.3%, respectively. 6.5%
reported belonging to the low financial class, 11.9% to the low-middle and 3.5% to the high.
However, it should be noted that 205 participants chose not to answer this question.

Survey participants were also asked to report their perceived health status. The results
per country and per age are illustrated in Figure 2. Half of the respondents perceive their
current health status as fair, and almost 35% of the respondents believe that they have a
good health status. Less than 2% of the respondents perceive their health status as poor.
Serbians perceive their health as good, with 83.41% of the Serbian participants replying
“Good” or “Very Good”. The highest share of negative perception on health is reported in
Bulgaria (6.38%).

Figure 2. Health status of the respondents.

2.3. Neighbourhood and Mobility Attributes

The dependent variable in all models was the perceived mental well-being. The mean
of total well-being was calculated to be 52.84. Key neighbourhood and mobility-related vari-
ables such as cycling route availability, pleasantness of walking/cycling environments, and
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access to amenities (e.g., retail shops, entertainment facilities) were measured using four-
point Likert scales, ranging from Strongly Disagree to Strongly Agree. Most respondents
agreed that their neighbourhoods had walkable sidewalks and some degree of green cover-
age. However, perceptions of safety during nighttime and when leaving bicycles locked
showed more variation, indicating differing levels of perceived neighbourhood security.

51.1% and 28.3% of participants agreed that there are different routes available for
walking and cycling in their neighbourhoods. However, only 22.8% of participants consid-
ered their neighbourhood safe for parking bicycles, while 49.2% perceived it as dangerous
to leave bicycles unattended. In total, 90% of participants reported feeling safe during
the day, and 77.3% at night in their neighbourhoods across the Balkans. Additionally,
only 8.7% of participants expressed satisfaction with the mixed land-use structure in their
residential areas.

2.4. Model Design

Linear regression models were designed to capture the parameters affecting the well-
being level of all participating countries and each one individually. The well-being score,
calculated by summing all responses for each statement of the WEMWBS, is treated as a
continuous variable. It is assumed that the occurrence of each well-being score follows a
normal distribution. Moreover, the independent variables of the model affect the occurrence
of the specific well-being score.

The Linear Regression model for the well-being score is expressed by the follow-
ing equation:

y
∣∣x1, x2, . . . , xp = β0 + β1x1 + β2x2 + · · ·+ βpxp + ε (1)

Or equivalently,

E
[
y
∣∣x1, x2, . . . , xp

]
= β0 + β1x1 + β2x2 + · · ·+ βpxp, (2)

where
y the total well-being score from WEMWBS;
x1, x2,. . ., xp the predictors of the model (independent variables);
β0 the intercept;
β1, β2,. . ., βp the coefficients of each predictor/parameter;
ε the error term, assumed to follow a normal distribution.
The expected well-being score increases additively with the predictors. Each coefficient

represents the expected change in the well-being score for a one-unit increase in the
corresponding predictor, holding all other variables constant. For categorical variables,
one level (usually the first) is taken as the reference level, effectively taking an estimated
coefficient value of zero, and the other levels are entered as dummy variables taking
individual coefficient values, which are interpreted with respect to the reference one. The
models were designed using R4.4.2 with the corresponding packages installed. The final
models are presented in the next section.

3. Results
Linear regression models were designed to capture the factors affecting the perceived

mental well-being of the women in the Balkans, and of each participating country separately.
The variables tested were classified in four main categories: Neighbourhood and mobility
attributes, physical activity, nutrition and socio-economic characteristics. All factors that
affect well-being in the models designed are presented in Appendix A. These factors
are mainly categorical (ordinal or nominal) and numeric (discrete or continuous). In
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the following sections, the general model for well-being is presented, followed by the
country-specific models.

3.1. General Well-Being Model

Table 2 shows the model results for the women in all participating countries.

Table 2. General well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 48.939 1.262 38.784

Neighbourhood and Mobility Attributes

Shopping/Social/Recreational facilities in the neighbourhood [Extremely attractive] 1.775 1.027 1.729
Diverse land-use mix [Strongly Agree] 1.988 0.609 3.263
Walkable sidewalks [Strongly Agree] 1.956 0.658 2.973
Pedestrian zones [Strongly Agree] 1.161 0.702 1.655
Cycling lanes [Strongly Agree] 1.538 0.890 1.728
It is dangerous during the night because of the level of crime [Somewhat Disagree] −1.695 0.605 −2.803
It is dangerous during the night because of the level of crime [Somewhat
Agree/Strongly Agree] −2.239 0.677 −3.307

Urban Greenery [Some/Plenty] 1.497 0.628 2.384
Unattractive Buildings [A few/Some/Plenty] −1.102 0.574 −1.919
Litter [Plenty] −1.480 0.772 −1.918

Trip characteristics

Public transport use [Everyday] −1.894 0.621 −3.053
Primary transport mode for non-commuting trips [public transport] −2.039 0.699 −2.916

Healthy habits

Days of walking 0.384 0.150 2.557
Days of vigorous activity 0.288 0.148 1.944
Times of eating junk food −0.339 0.115 −2.950

BMI category [Underweight] 1.930 1.009 1.913

BMI category [Normal weight] 1.243 0.694 1.790

Socio-Economic Characteristics
Marital status [Married/Living with my partner] 2.714 0.659 4.121
Work status [Housework, looking after children or other persons] −4.369 2.649 −1.649

R2: 0.148 Adjusted R2: 0.134

The spatial environment affects well-being. Specifically, land use, walking and cycling
facilities, perceived security and environmental pleasantness are key contributory factors.
Diversity is one of the critical dimensions of the spatial environment assessment [43].
A neighbourhood with diverse land use can satisfy a wide range of needs. Alongside
diversity, the presence of attractive shopping, social or recreational activities enhances the
liveability of a neighbourhood and contributes to higher well-being. Active mobility is a
central pillar of sustainable transport, associated with a healthier and more environmentally
friendly lifestyle in cities. Model results highlight this association through factors such as
the presence of walkable sidewalks, pedestrian zones and dedicated cycling infrastructure.
The impact of these variables is significant, primarily when they are perceived as highly
available. Neighbourhood safety, as classified by Karim and Azmi [44], includes well-lit
streets, low traffic volume and low crime rates during the day and night. According to
the results, high perceived crime during the night is linked with lower well-being levels.
Additionally, street cleanliness, building attractiveness and the presence of trees were found
to be statistically significant, suggesting that street aesthetics are associated with well-being.
Among the spatial environment variables, the perception of a high-crime neighbourhood
presented the greatest effect, followed by land-use diversity. With the exception of insecurity
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due to crime rates, the presence of trees and unattractive and abandoned buildings, the
other factors were only associated with well-being at their highest level.

Healthy habits and well-being reinforce each other. The model confirms this through
the frequency of walking, engaging in vigorous activity and eating junk food. Walking and
vigorous activity are positively associated with well-being, whereas junk food consumption
is negatively associated. Walking with a weekly frequency has a slightly higher effect
compared to vigorous physical activity. Well-being is also linked with the physical condition
of women, as measured by the BMI index, where the reference level is overweight and
obese people.

With respect to trip characteristics, using public transport as the main mode of travel,
compared to walking, as well as daily use of public transport, is associated with lower
well-being levels. The final set of predictors in the well-being model encompasses socio-
economic variables. Among these, marital and occupational statuses of women in the
Balkans exhibit significant associations with well-being. Specifically, emotional stability
within a relationship is positively linked to well-being, whereas engagement in routine
household tasks or childcare, which limits both autonomy and opportunities for income-
generating or self-directed activities, is negatively associated with well-being.

The model’s intercept (48.939) is relatively high, while its predictive accuracy is low
(adjusted R2 = 0.134). This low explanatory power is largely driven by the sample composi-
tion, which combines responses from five different surveys with varying socioeconomic
profiles. For instance, in Serbia, all respondents are employed, whereas in Romania, the
majority are students. Marital status also varies substantially across these sub-populations.
To account for sample heterogeneity, five separate models were designed, one for each
city. This enables the identification of differences attributable not only to socio-economic
characteristics, but also to contextual factors such as local conditions and the cultural
orientations of the respective populations.

3.2. Greek Well-Being Model

The results of the Greek well-being model are presented in Table 3.

Table 3. Greek well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 29.280 3.582 8.174

Neighbourhood and Mobility Attributes

Different cycling routes [Somewhat Disagree] 3.543 1.795 1.974
Different cycling routes [Somewhat Agree] 9.027 2.091 4.317
Different cycling routes [Strongly Agree] 15.219 3.68 4.135
Urban Greenery [Somewhat Disagree] 3.214 1.748 1.839
Shopping, social, recreational facilities of your neighbourhood [Medium, Very
attractive, Extremely attractive] 3.450 1.683 2.050

Trip Characteristics

Public transport use [Everyday] 3.743 1.805 2.074

Health Related Habits

Days of walking 1.493 0.384 3.889

Minutes of weekend screen-time −0.012 0.005 −2.556

Eating habits [Very Healthy, Extremely Healthy] 5.089 2.134 2.384

Socio-Economic Characteristics

Financial Status [Mid] 3.062 1.561 1.962

R2: 0.370 Adjusted R2: 0.315
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Findings indicate a substantial positive correlation between well-being and the avail-
ability of different cycling routes, with coefficients ranging from 3.543 to 15.219. Urban
greenery (coef. 3.214) and attractive shopping, social, and recreational facilities (coef. 3.450)
are also strongly associated with higher levels of well-being. The favourable weather in
Greece further supports outdoor activities, amplifying the positive effects of such environ-
mental factors. Daily use of public transport is positively associated with well-being (coef.
3.743). In terms of health-related habits, three factors are significantly linked to well-being:
weekly walking frequency (coef. 1.493), which shows the strongest effect; time spent on
screen-based devices during weekends (coef. –0.012), which is negatively associated; and
healthy eating habits (coef. 5.089). Regarding socio-economic characteristics, individu-
als with medium income (coef. 3.062) report higher well-being compared to those with
low income.

The intercept (29.280) is relatively low, while the model’s prediction accuracy is moder-
ate (adjusted R2 0.315). Based on the model results, the factors most strongly associated with
well-being are availability of different cycling routes, walking frequency and eating habits.
Cycling and walking are not common in Greece, whether for utilitarian or recreational
purposes. Nevertheless, their significance in travel satisfaction is substantial [45]. Eating
habits also show strong coefficient values. Interestingly enough, Karageorgou et al. [46]
analysed data from a large-scale study in Greece and identified a dietary pattern charac-
terised by high snack consumption, which was only observed in women. Health-related
habit factors, together with the availability of different cycling routes, exhibit the most
consistent associations with well-being, as indicated by their higher t-values.

3.3. Bulgarian Well-Being Model

The variables affecting the well-being of young women in Bulgaria are summarised in
Table 4.

Table 4. Bulgarian well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 44.995 3.653 12.316

Neighbourhood and Mobility Attributes

Different cycling routes [Strongly Agree] 6.125 2.325 2.634
Litter [Some/Plenty] −3.141 1.622 −1.936
Walkable sidewalks [Somewhat Agree/Strongly Agree] 6.745 2.597 2.597
It is dangerous during the night because of the level of crime [Strongly Agree] −11.702 4.066 −2.878

Trip Characteristics

Primary transport mode for non-commuting trips [bicycle] 14.321 6.470 2.214

Health Related Habits

Days of walking 1.841 0.416 4.428

Minutes of weekday screen time −0.014 0.005 −2.993
Times of eating junk food −1.621 0.519 −3.124

Socio-Economic Characteristics

Marital status [Married/Living with my partner] 3.348 1.805 1.855

R2: 0.591 Adjusted R2: 0.521

Pedestrian and cycling infrastructure are associated with well-being. In particular, the
availability of different cycling routes (coef. 6.125) and the presence of walkable sidewalks
(coef. 6.745) show a strong positive correlation. Two additional spatial environment factors
are neighbourhood cleanliness (coef. −3.141) and perceived crime rates (coef. −11.702),
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which present the largest effect compared to the other factors, followed by the quality of
pedestrian and cycling infrastructure, which present similar effects. Women who cycle for
non-commuting trips present considerably higher (coef. 14.321) well-being levels compared
to those who travel on foot. Regarding health-related habits, three factors are significantly
linked to well-being: weekly walking frequency (coef. 1.841), which shows the strongest
effect, time spent on screen-based devices during weekdays (coef. –0.014) and junk food
frequency (coef. −1.621). Among socioeconomic factors, only marital status (coef. 3.348)
was found to be linked with well-being.

The model’s intercept (44.995) is moderate, while the model shows a reasonably good
fit (adjusted R2 0.521). Insecurity at night demonstrates an exceptionally strong association
with well-being compared to the other contributory parameters, despite Plovdiv being a
safe city. This likely reflects the psychological salience of safety in low-crime environments:
in areas where crime is rare, even minor perceived threats have a pronounced effect on
well-being. Health-related habit factors show the most reliable associations with well-being,
as indicated by their higher t-values.

3.4. Romanian Well-Being Model

The results of the Romanian well-being model are presented in Table 5.

Table 5. Romanian well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 42.668 2.751 15.508

Neighbourhood and Mobility Attributes

Diverse land-use mix [Strongly Agree] 1.876 0.937 2.002
Cycling is quicker than driving during the day 1.662 0.934 1.780
Pleasant environment for walking [Somewhat Disagree] 3.769 2.001 1.884
Pleasant environment for walking [Somewhat Agree] 4.577 1.95 2.347
Pleasant environment for walking [Strongly Agree] 6.546 1.959 3.341
It is dangerous to leave a bicycle locked [Somewhat Disagree/Somewhat
Agree/Strongly Agree] −2.128 0.907 −2.345

It is dangerous during the night because of the level of crime [Somewhat
Agree/Strongly Agree] −2.128 0.907 −2.345

Trip Characteristics

Primary transport mode for non-commuting trips [shared services] −15.278 6.299 −2.426

Health Related Habits

Days of walking 0.795 0.301 2.639
Times of eating junk food −0.390 0.152 −2.556
Eating habits [Somewhat healthy, Very healthy, Extremely healthy] 5.114 0.915 5.586
BMI category [Obese] −4.341 2.466 −1.760

Socio-Economic Characteristics

Work status [Housework, looking after children or other persons] −2.207 1.273 −1.733
Marital status [Married/Living with my partner] 2.713 1.322 2.052

R2: 0.265 Adjusted R2: 0.239

Land-use diversity in a neighbourhood (coef. 1.876) is positively associated with well-
being. Regarding pedestrian and cycling infrastructure, quicker cycling routes compared
to driving (coef. 1.662) and a more pleasant walking environment (coef. 3.769–6.546) are
positively linked to well-being. In contrast, security-related factors, including the risk
of bicycle theft and high crime rates at night, are negatively associated. Health-related
habits also play an important role: greater walking frequency (coef. 0.795) and healthier
eating habits (coef. 5.114) are linked to higher well-being, whereas frequent junk food
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consumption (coef. −0.390) and obesity (coef. −4.341) are associated with lower well-
being. Regarding socio-economic characteristics, being married or living with a partner is
positively linked to well-being (coef. 2.713) compared to being single, while engagement in
routine household tasks or childcare (coef. −2.207) is negatively associated compared to
having a job.

The model’s intercept (42.668) is relatively low, while its predictive accuracy is also low
(adjusted R2 0.239). The presence of a pleasant walking environment exhibits the strongest
associations with well-being, probably as Bucharest is a city where the contrast between
pleasant and unpleasant walking environments is rather pronounced [47]. Eating habits
present strong associations with well-being, a result of the reported low adherence of the
Romanian population to a healthy diet [48]. Health-related habit factors, except for BMI,
along with the presence of a pleasant walking environment, present the most consistent
associations with well-being, as indicated by their higher t-values.

3.5. Serbian Well-Being Model

Table 6 presents the results of the Serbian well-being model.

Table 6. Serbian well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 55.373 0.791 70.019

Neighbourhood and Mobility Attributes

Litter [Plenty] −8.783 0.199 −44.08
Urban Greenery [A few] 6.533 0.816 8.009
Urban Greenery [Some] 3.934 0.759 5.18
Urban Greenery [Plenty] 6.089 0.741 8.212
Pedestrian Zones [Somewhat Disagree/Somewhat Agree] 2.611 0.246 10.593
Cycling Lanes [Somewhat Disagree/Somewhat Agree] 1.252 0.223 5.602
Safe Bike Park [Somewhat Disagree/Somewhat Agree] 0.419 0.194 2.158
It is dangerous during the day because of the level of crime [Somewhat Agree] −3.376 0.200 −16.907

Health Related Habits

Days of walking 0.368 0.050 7.386

Eating habits [Very healthy] 2.721 0.403 6.754

Times of eating junk food −3.341 0.168 −19.886

Socio-Economic Characteristics

Number of children [1] −4.293 0.289 −14.834

R2: 0.970 Adjusted R2: 0.968

Environmental attractiveness is captured through several parameters. More specif-
ically, the presence of green spaces (coef. 3.934–6.553) is positively related to well-being,
while street cleanliness (coef. −8.783) shows a negative relationship. Considering pedes-
trian and cycling infrastructure, the presence of dedicated lanes (coef. 1.252) and safe
parking spaces (coef. 0.419) for bicycles, and the presence of pedestrian zones (coef. 2.611)
are also positively linked to well-being. By contrast, higher perceived crime rates during
the day (coef. −3.376) show a negative association. Regarding health-related habits, three
factors are significantly linked to well-being: weekly walking frequency (coef. 0.368), eating
habits (coef. 2.721) and junk food consumption (coef. −3.341). Among socio-economic
characteristics, only the number of children (coef. –4.293) is statistically significant, showing
a negative impact.

The model intercept (55.373) is high, and predictive accuracy is extremely high (ad-
justed R2 0.968). Additional tests for model suitability, multicollinearity, and overfitting
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were performed, suggesting that the model is statistically sound. However, the unusu-
ally high accuracy indicates that the coefficients may be highly sensitive and should be
interpreted with caution.

3.6. North Macedonian Well-Being Model

The well-being model for North Macedonia is shown in Table 7.

Table 7. North Macedonian well-being model.

Variables Coefficient Standard Error t-Value

(Intercept) 52.346 1.355 38.618

Neighbourhood and Mobility Attributes

Diverse land-use mix [Somewhat Agree] 2.665 1.523 1.750
Diverse land-use mix [Strongly Agree] 3.951 1.719 2.299
Different cycling routes [Somewhat Agree/Strongly Agree] 4.636 1.368 3.388
Walkable Sidewalks [Somewhat Agree] 4.615 1.699 2.716
Separated cycling lanes [Somewhat Agree/Strongly Agree] 3.415 1.468 2.326
It is dangerous to leave a bicycle locked [Somewhat Disagree] −4.327 1.499 −2.886
It is dangerous to leave a bicycle locked [Strongly Agree] −3.378 1.658 −2.037
It is dangerous during the night because of the level of crime [Somewhat Disagree] −3.708 1.350 −2.747

Health-related Habits

Eating habits [Very Healthy/Extremely Healthy] 3.686 1.473 2.502

Socio-Economic Characteristics

Number of Children [1/2] −3.735 1.716 −2.177
Access to scooter [Yes] −7.369 2.868 −2.569

R2: 0.344 Adjusted R2: 0.296

The model incorporates several spatial environment attributes, including land-use
diversity (coef. 2665, 3.951) and dedicated infrastructure. Positive associations with well-
being are observed for the existence of alternative cycling routes (coef. 4.636), the presence
of segregated bicycle lanes (coef. 3.415), and the presence of walkable sidewalks (coef.
4.615). By contrast, security concerns, such as the perceived theft risk of leaving a bicycle
locked (coef. –3.378) and perceived crime at night (coef. –3.708), are negatively associated
with well-being. Within the health-related habits category, only eating habits (coef. 3.686)
are associated with well-being, showing a positive effect. Regarding socio-economic
characteristics, the number of children (coef. –3.735) and access to a scooter (coef. –7.369)
are both negatively linked with well-being.

The model’s intercept (52.346) is high, while its predictive accuracy is modest (adjusted
R2 0.296). All factors present similar coefficients (except for access to a scooter) and t-values,
suggesting that their effects are relatively balanced and the model can be considered
statistically robust.

4. Discussion
This study explored the factors influencing the perceived mental well-being of young

women across five Balkan countries—Greece (Athens), Bulgaria (Plovdiv), Romania
(Bucharest), Serbia (Belgrade), and North Macedonia (Shtip). A questionnaire survey
was employed to collect data on neighbourhood characteristics, mobility options, physi-
cal activity, nutritional habits, and socio-economic parameters. Linear regression models
were applied to examine the associations between these predictors and perceived mental
well-being, both across all countries and within each country individually. The predictive
accuracy of the overall model was notably lower than that of the country-specific models,
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highlighting the importance of local context and the differences in populations and urban
environments across the studied cities. The capitals, Athens and Bucharest, present the
lowest well-being scores, while Nis has the highest score.

Neighbourhood attributes were significant determinants of mental well-being across
all cities. The availability and attractiveness of local facilities for shopping, socialising,
and recreation were positively associated with higher well-being, consistent with theories
suggesting spatial diversity and convenience enhance life satisfaction by reducing travel
distances and providing more time for leisure [43,49]. Diverse land use was significant in
Athens and Bucharest, likely reflecting the challenges of large urban environments where
liveable, amenity-rich neighbourhoods are less common, and a significant effect was also
observed in Shtip.

Active mobility infrastructure, including sidewalks, cycling routes, dedicated lanes,
and secure bicycle parking, was positively associated with mental well-being across the
studied cities. This finding highlights the potential benefits of promoting active transport
in urban environments, particularly in large cities facing traffic congestion, car dominance,
and limited access to local amenities [50–52]. The highest impacts were recorded in Greece,
suggesting infrastructure improvements in urban mobility can yield considerable benefits
in regions facing traffic congestion and car dominance issues [52].

Perceived safety consistently emerged as a negative predictor of mental well-being
across all studied countries, with the exception of Athens, presumably because it exhibits
higher crime rates than the other cities. In higher-crime environments, residents may
habituate to risk, resulting in smaller effects on well-being [53]. Women who reported
feeling unsafe in their neighbourhoods, especially with respect to crime at night or the risk
of bicycle theft, experienced significantly lower levels of mental well-being, with this effect
most pronounced in Plovdiv and Nis [54]. Neighbourhood aesthetics further contributed
to well-being: the presence of green spaces, overall cleanliness and visually appealing, well-
maintained buildings were positively associated with mental health outcomes, reinforcing
the importance of creating attractive and secure urban environments, confirming the
findings of previous studies. Access to services has been positively correlated with a
higher level of well-being, regardless of age [55]. Ettema et al. [48] demonstrated that
neighbourhood attractiveness and social safety are associated with higher levels of well-
being. The findings of this study, particularly the strong positive association between
cycling infrastructure and women’s well-being across all explored cities, align with those
of Eibich et al. [55]. Additionally, Mavoa et al. [56] reported that higher levels of greenness
and natural features in residential areas are associated with reduced depressive symptoms
among adolescents in New Zealand, while Hobbs et al. [57] highlighted the beneficial
effects of well-designed environmental conditions in reducing mental distress.

Physical activity consistently emerged as a positive predictor of mental well-being.
The frequency of regular walking correlated positively with enhanced well-being across all
countries. This finding reiterates global evidence on the mental health benefits of regular
physical exercise, which is known to alleviate symptoms of depression and anxiety and
enhance mood states [58]. Particularly robust associations were noted in Athens and
Bucharest. This reflects the challenges of large urban environments, where long commutes,
traffic congestion, and limited access to local amenities make opportunities for physical
activity especially important for mental well-being.

Nutritional habits showed a consistent effect across all the countries studied. Healthier
dietary practices were positively associated with higher mental well-being. This association
underscores nutrition’s potential role as part of comprehensive public health strategies
aimed at enhancing mental well-being, given its influence on mood regulation and general
health [59].
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Socio-economic characteristics presented nuanced but significant relationships with
mental well-being. Higher perceived financial status correlated positively with mental
well-being, reaffirming the link between economic security and mental health [60]. Notably,
socio-economic stability was highlighted in Greece as particularly important, a country
which has recently recovered from the financial crisis. Marital status and family struc-
ture presented intriguing contrasts across countries. Being married or in a committed
relationship was positively associated with mental well-being in Bulgaria and Romania,
emphasising the role of close personal relationships as sources of emotional and social
support. However, the presence of children showed negative associations in Serbia and
North Macedonia, likely due to childcare responsibilities and limited social support systems
in these contexts [61].

Overall, the comparative analysis reveals a multidimensional and context-sensitive
picture of factors affecting mental well-being among young women in Balkan cities. Neigh-
bourhood characteristics, mobility options, physical activity, nutrition, and socio-economic
stability all play important roles, with some variation across cities. These findings have
substantial policy implications: urban planners and policymakers should prioritise creating
neighbourhoods with diverse and attractive facilities, robust and safe active transport
infrastructure, and integrated crime prevention strategies. Complementary public health
interventions promoting physical activity and healthy nutrition, alongside socio-economic
initiatives supporting financial stability and family-friendly policies, are essential.

This study also highlights the broader public health and psychosocial relevance of its
findings. Mental well-being is closely linked to reduced risks of depression, anxiety, and
chronic disease, as well as improved life expectancy and quality of life. By demonstrating
associations between social, environmental, and individual factors and young women’s
perceived well-being, the study emphasises the importance of integrated, multidisciplinary
approaches that combine urban design, safety policies, and community-based interventions.
These insights can inform holistic, multi-sectoral strategies to promote resilience, mitigate
mental distress, and improve young women’s mental health across the Balkan region.

5. Conclusions
Well-being is essential for a balanced life, as it encompasses physical, mental, and

emotional health. Higher levels of well-being are associated with individual benefits, such
as emotional stability and social benefits with stronger and resilient relationships within
a society. In this context, this study focused on the factors affecting the level of well-
being experienced by young women in the Balkans. The analysis revealed that well-being
is associated with a range of predictors, including neighbourhood and mobility factors,
physical activity levels, nutritional habits and socio-economic characteristics. Spatial
features of urban environments and distinct mobility-related factors appear to influence
well-being, and all of these factors can be incorporated into urban planning and policy to
promote more sustainable, health-supportive living spaces.

Physical activity and healthy nutrition habits affect well-being substantially, even
at low intensity. Therefore, encouraging or supporting young women to include any
form of physical activity and maintain healthy dietary practices in their daily routines
can have a positive effect on their well-being. It is important to note, however, that these
relationships may be bidirectional, with no clear directionality—for example, higher well-
being could lead women to engage more in physical activity and healthier eating, while
these behaviours may also contribute to improved well-being. Further in-depth research is
required to disentangle these effects.

Despite these findings, several limitations should be acknowledged. The reliance on
self-reported measures may introduce bias, and the absence of objective clinical or health
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data constrains the robustness of the findings. To address these issues, future investigations
employing longitudinal and mixed-methods designs are warranted to strengthen the
validity and depth of evidence in this area. Research could also expand to other populations
or age groups in the Balkans to explore potential differences and changes in well-being and
its determinants.
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Appendix A

Table A1. Variables appearing in the final models and their levels.

Neighbourhood and Mobility Attributes

Cycling is quicker than driving in my neighbourhood during the day

Strongly Disagree
Somewhat Disagree
Somewhat Agree
Strongly Agree

There are many different routes for cycling from place to place in my neighbourhood so I
don’t have to go the same way every time
There are shops for everyday shopping (supermarket, groceries and so on) in my area
There are entertainment establishments (e.g., restaurants, bars, cinema) in my area
There are retail shops (e.g., clothes, shoes, homeware) in my area
There is a diverse land-use mix in my area
My local neighbourhood is a pleasant environment for walking
My local neighbourhood is a pleasant environment for cycling
There is litter in the streets of my neighbourhood None

A few
Some
Plenty

There is green or trees along the streets in my neighbourhood
In my neighbourhood there are badly maintained, unoccupied or ugly buildings
There are walkable sidewalks in my neighbourhood

Strongly Disagree
Somewhat Disagree
Somewhat Agree
Strongly Agree

There are pedestrian zones or pedestrian trails in my neighbourhood
There are special lanes, routes or paths for cycling in my neighbourhood
There are cycle routes in my neighbourhood that are separated from traffic
There are safe areas to park bicycles in my area
It is dangerous to leave a bicycle locked in my neighbourhood
Walking is dangerous because of the traffic in my neighbourhood
It is dangerous in my neighbourhood during the night because of the level of crime
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Table A1. Cont.

Neighbourhood and Mobility Attributes

What is your most dominant mode of transport for commuting/for non-commuting trips

On foot
Bicycle
Scooter
Motorbike
Overground PT
Underground PT
Private car
Taxi
Shared services

How often do you use public transport?

Never
A few times per month
A few times per week
Rarely
Everyday

How do you find the shopping, social, recreational facilities of your neighbourhood?

Not attractive at all
Little attractive
Medium
Very attractive
Extremely attractive
Not available

International Physical Activity Questionnaire

During the past 7 days, how many days did you do vigorous physical activities like heavy
lifting, digging, aerobics, or fast bicycling?

Number
During the past 7 days, how many days did you walk for at least 10 min at a time?
During the past 7 days, how many minutes per day did you spend on screens (smartphone,
tablet, computer, etc.) on weekdays, on average?
During the past 7 days, how many minutes per day did you spend on screens (smartphone,
tablet, computer, etc.) on the weekend, on average?
How many times per week do you eat junk food?

Nutrition Questions

How would you consider your eating habits in general?

Not healthy at all
Not really healthy
Somewhat healthy
Very healthy
Extremely healthy

Socio-Economic Characteristics

Which of these descriptions best describes your work status?

In paid work (or away temporarily)
Unemployed and actively looking
for a job
Permanently sick or disabled
Doing housework, looking after
children or other persons
Student

What is your marital status?
Single/Divorced/Widowed
Married/Living with my partner
In a relationship but living
separately

How many children do you have? Number
Do you own a car/scooter

Yes/NoDo you have access to car/scooter

How would you describe your financial status?

Low
Low-Mid
Mid
Mid-High
High
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