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Abstract 

Depression and loneliness act in a synergistic way among older adults. We tested 

two indicators of the perceived neighborhood built environment (BE) as moderators of 

the association between these conditions in older European adults. Positive perceptions 

of neighborhood BE were related to lower levels of loneliness but not to major 

depressive disorder (MDD). Reporting low BE usability was significantly related to a 

higher likelihood of feeling lonely except for those suffering from MDD, whereas 

reporting low BE walkability was significantly related with a high likelihood of 

loneliness particularly among those with MDD. Therefore, improving neighborhood BE 

and, specifically, its walkability, might result in a reduction in the prevalence of 

loneliness. 
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Introduction  

 Loneliness and depression, assessed as depressive symptomatology or major 

depressive disorder (MDD), act in a synergistic way in older adults (Cacioppo et al., 

2010; Domènech-Abella et al., 2017) and are causes of decrements in health status and 

well-being, including suicide and all-cause mortality (Blazer, 2003; Rico-Uribe et al., 

2018, 2016). Loneliness means perceived social isolation. However, loneliness is not  



2 

 

necessarily a consequence of objective social isolation (Cornwell and Waite, 2009) and 

has even been found to be a predictor of it (Domènech-Abella et al., 2018a). The 

prevalence of loneliness among adults aged 60 years and over has been estimated at 

11.5% in Spain, 20.1% in Poland, and 6.1% in Finland (Yang and Victor, 2011) while 

the prevalence of MDD during the last 12 months among individuals aged 50 years old 

and over has been estimated to be 12.1% for Spain, 5.2% for Poland and 3.2% for 

Finland (Domènech-Abella et al., 2018b). Loneliness and depression have been related 

to socioeconomic and sociodemographic factors such as being female, being older, 

isolated, and with low socioeconomic status (Cohen-Mansfield et al., 2016; Djernes, 

2006; Lorant et al., 2003).  

 Built Environment (BE), defined as “the human-made space in which people 

live, work and recreate on a day-to-day basis" (Roof and Oleru, 2008) includes: green 

spaces and parks (Astell-Burt et al., 2013; Gascon et al., 2015); traffic flow; the 

distribution, accessibility, cleanliness, aesthetics and quality of destinations, including 

public open space (Villanueva et al., 2013); perceptions of safety (Wood et al., 2008); 

zoning and land use mix; and population density (Renalds et al., 2010). Most studies in 

BE and health have focused on the impact of physical activity (Duncan et al., 2015; 

Salvo et al., 2018; Stappers et al., 2018) and obesity (Creatore et al., 2016; Ding and 

Gebel, 2012; Feng et al., 2010), showing that lower levels of BE quality are 

significantly and highly associated with detrimental effects on both factors.  

 Research into the effect of BE on other factors related to well-being and mental 

health has recently increased, with mixed results. One systematic review indicated that 

neighborhoods characterized as more walkable, either leisure-oriented or destination-

driven, are associated with increased physical activity and lower overweight but also 

with increased social capital, fewer reports of depression, and less reported alcohol 
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abuse (Renalds et al., 2010). Other systematic reviews, however, provided limited 

support for neighborhood environment as a primary influence on older adults’ health 

and functioning (Yen et al., 2009; Moore et al., 2018). 

Regarding the association between BE and depression or depressive 

symptomatology, systematic reviews seem to disagree on whether neighborhood 

socioeconomic features (Barnett et al., 2018) or physical BE (Mair et al., 2008) are 

more consistently associated with depression. However, they agree in suggesting that 

the impact of BE on depression has been understudied (Mair et al., 2008; Barnett et al., 

2018). According to this scarce literature, depression has been found to be significantly 

related to physical BE characteristics such as percentage of buildings with any external 

wall problems, percentage of acceptably clean streets or number of structural fires in a 

neighborhood (Galea et al., 2005), to greater land-use mix and availability of retail 

goods (Saarloos et al., 2011), to green space among women with lower education or 

who were active (McEachan et al., 2016), and to neighborhood walkability among older 

men (Berke et al., 2007). 

The impact of BE on social interactions is also unclear, with a systematic review 

reporting a significant relationship between social capital, social cohesion and BE, 

particularly in factors such as access to destinations and walkability (Mazumdar et al., 

2018). Feelings of loneliness have been relatively little studied in relation to 

neighborhood BE. People living in high urbanized and deprived neighborhoods with a 

negative perception of the quality of their neighborhoods have been found to have a 

higher prevalence of loneliness (Scharf and de Jong Gierveld, 2008). Moreover, 

residential environment, including housing and neighborhood physical, service and 

social factors, have been found to act as protectors against loneliness, particularly in 

deprived areas (Kearns et al., 2015). In general areas, a lower level of loneliness was 
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found to be related to BE characteristics such as living in an apartment, longer residence 

in the neighborhood, satisfaction with the neighborhood and its facilities, use of 

different transport modes (van den Berg et al., 2016) and low perceived environmental 

barriers to outdoor mobility (Rantakokko et al., 2014). 

The aim of the present study was to determine the role of BE in the association 

between loneliness and depression in three representative samples of non-

institutionalized older adults from Finland, Poland and Spain. This study is based on the 

assumption that the experience of loneliness is qualitatively different when it is related 

to depression. In this case, loneliness is more frequently linked to social exclusion than 

to lack of companionship (Domènech-Abella et al., 2017). Thus, the strength of the 

influence of the BE on loneliness and depression might change depending on the levels 

of depression and loneliness status, respectively. We used two recently identified 

neighborhood BE dimensions, the “Usability of the neighborhood environment”, also 

referred to as “usability”, and the “Hindrance of walkable environment”, also referred to 

as “walkability” (Raggi et al., 2014), to test the following hypothesis: 1) BE is 

associated with loneliness and depression among older adults; 2) the effect of BE on 

loneliness varies depending on depression status; and 3) the effect of BE on depression 

varies depending on loneliness status. 

Methods  

Study Design  

This study was part of COURAGE in Europe (Leonardi et al., 2014), an 

observational, cross-sectional, EU-funded study of the general non-institutionalized 

adult population (18 years or older) performed through household interviews in three 

European countries (Finland, Poland, and Spain) which were selected to ensure broad 

representation across different European regions and take into consideration various 



5 

 

demographic, cultural, socio-economic and health characteristics, as well as differing 

social welfare systems (Eikemo et al., 2008). 

A stratified, multistage cluster sample design was used to obtain nationally 

representative samples. A probability proportional to size design was used to select 

clusters. Within each cluster, enumeration of existing households was done to obtain an 

accurate measurement of size. Interviews were conducted face-to-face through 

Computer-Assisted Personal Interviewing (CAPI) at respondents’ homes. All the 

interviewers participated in a training course on administration of the survey. Quality 

control procedures were implemented during fieldwork (Üstun et al., 2005). When 

individuals had severe cognitive impairment, judged at the interviewer's discretion, a 

shorter version of the questionnaire was administered to a proxy. The instruments were 

translated from English into Finnish, Polish, and Spanish following the World Health 

Organization (WHO) translation guidelines for assessment instruments, which included 

a forward translation, a targeted back-translation, review by a bilingual expert group, 

and a detailed translation report. The surveys were conducted between 2011 and 2012. 

The sample was composed of 10,799 individuals: 1,976 from Finland, 4,071 from 

Poland, and 4,752 from Spain. The individual response rate was 69.9% in Spain, 66.5% 

in Poland, and 53.4% in Finland. Only those individuals aged 50 years old and over 

who did not need a proxy respondent were included in this study (n=7,987). Participants 

not responding to questions on built environment (n=1,996) or loneliness (n=79) were 

also excluded. Therefore, the final sample was 5,912 (1,032 from Finland, 2,857 from 

Poland, and 2,023 from Spain). 

Ethics statement  

Ethical approval from the relevant ethics committees (Parc Sanitari Sant Joan de 

Déu, Barcelona, Spain; Hospital la Princesa, Madrid, Spain; Hospital District of 
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Helsinki and Uusimaa, Finland, and Jagiellonian University Medical College, Krakow, 

Poland) was obtained and each participant provided written informed consent. 

Measures  

Participants were asked to provide socio-demographic and socio-economic 

information (age, gender, marital status and educational level). Categories for highest 

level of education completed were primary or less (including no formal education), 

secondary (including high school) or tertiary (university degree). Categories for marital 

status were never married, currently married, cohabiting, separated / divorced and 

widowed. 

Body mass index (BMI) was calculated as weight in kilograms divided by height 

in meters squared and obesity was defined as BMI≥30 kg/m2 (Deurenberg et al., 1991). 

Sedentary lifestyle was measured using the Global Physical Activity Questionnaire 

(Armstrong and Bull, 2006), which collects information on physical activity in three 

settings as well as sedentary behavior, consisting of 16 questions about activity at work, 

travel to and from places and recreational activities. Physical activity was classified as 

high, moderate and low (Olaya et al., 2018). People were considered to have sedentary 

behavior if their physical activity was low. Chronic medical conditions were based on 

self-report diagnoses of chronic obstructive lung disease, asthma, hypertension, arthritis, 

stroke, angina pectoris and diabetes in the previous 12 months. Additionally, symptom 

algorithms were used to detect undiagnosed cases of arthritis, stroke, angina, chronic 

lung disease, and asthma (Garin et al., 2016). The presence of hypertension was based 

on self-report diagnosis or presence of systolic blood pressure ≥ 140 mmHg or diastolic 

blood pressure ≥ 90 mmHg measured at the time of the interview (Basu and Millett, 

2013; Mancia et al., 2013). Participants were considered to have a chronic medical 

condition if there was presence of either a diagnosed or undiagnosed condition.  
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An adapted version of the Composite International Diagnostic Interview (CIDI 

3.0) was used to assess the presence of  depression in the previous 12 months (Haro et 

al., 2006). An algorithm based on the fourth edition of the Diagnostic and Statistical 

Manual of Mental Disorders was used (American Psychiatric Association, 1994). 

The three-item UCLA Loneliness Scale (Hughes et al., 2004) was used to assess 

loneliness. The items are: “How often do you feel that you lack companionship?”, 

“How often do you feel left out?” and “How often do you feel isolated from others?”. 

Participants answered on a 3-point scale (1 “hardly ever”, 2 “some of the time”, and 3 

“often”). A total score was calculated, ranging from 3 to 9. 

Social network size was assessed by asking about the number of people in the 

network [i.e., “Please state the number of people (in total) who are so close to you at the 

present time that you: can talk to them about personal affairs, can get help from them in 

everyday matters, and/or enjoy spending your leisure time with them (please consider 

family members, friends, colleagues, etc.)”]. The variable was categorized into “None”, 

“1 to 2”, “3 to 4” and “5 and more”. 

“Usability of the neighborhood environment” and “Hindrance of walkable 

environment”, are two validated scales from the Courage Built Environment self-

reported questionnaire (CBE-SR), which has been fully described elsewhere (Raggi et 

al., 2014). BE usability comprises 5 items: “There are useful places to go to (e.g., food 

store, market, post office, bank, GP surgery or health center)”; “There are interesting 

places to go to (e.g., libraries, places of worship, community and leisure facilities)”; 

“Transit stops for buses, trains, etc. are close to your living place”; “Public means of 

transportation can be entered and used easily”; and “There are seating areas in the 

neighborhood”. BE walkability comprises 4 items: “Walkways are discontinuous or 

have gaps”; “Walkways are too narrow or blocked by fixed or temporary obstacles”; 
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“Street lighting is inadequate”; and “The neighborhood built environment is unattractive 

or unpleasant”. The response categories for each item were: “Yes, to a great extent”, 

“Yes, to a fair extent”; “Yes, to a small extent”; and “No, not at all”. Two factor scores 

were calculated using factor analysis and then re-scaled to a total score from 0 to 100, 

with higher scores indicating a neighborhood environment perceived as more usable or 

walkable, respectively (Raggi et al., 2014). 

Statistical analysis 

All data were weighted to account for the sampling design in each country and 

to generalize the study sample to the reference population. Post-stratification corrections 

were made to the weights to adjust for the population distribution obtained from the 

national census from each country, and for non-response so that results were 

representative of the Finnish, Polish and Spanish populations (Moussavi et al., 2007).  

Unweighted frequencies and means were used for descriptive analyses. 

Participants with and without MDD as well as with and without loneliness were 

compared using the Rao–Scott χ2 test for categorical variables and one-way ANOVA 

test for continuous variables.  

Univariate logistic regression models were run to explore the associations 

between age, gender, marital status, educational level, BMI, sedentarism, chronic 

physical conditions, social network size, country of residence, BE usability, walkability 

and loneliness with presence of MDD (as dependent variable). Univariate linear 

regression models were conducted with the same variables aforementioned plus MDD 

to explore associations with levels of loneliness. Interactions BE usability*MDD and 

walkability*MDD were explored in regression models with loneliness as dependent 

variable. Similarly, interactions between both BE measures and loneliness were also 

calculated in models with MDD as the outcome. Final models for loneliness and MDD 



9 

 

simultaneously included those covariates that predicted the outcome (p<0.20) in the 

univariate models (Mickey and Greenland, 1989) plus the interaction terms that reached 

significance (p<0.05). Adjusted Odds ratios (ORs) in logistic regression models and 

beta coefficient (B) in linear regression models, both with their 95% confidence 

intervals (95% CI) and p values, were reported.  

We assessed the fitness of the final models through pseudo R-squared for 

logistic regressions and adjusted R-squared for linear regressions. Means (95% CI) of 

loneliness level and probabilities (95% CI) for MDD were also calculated using margins 

(Williams, 2012), depending on level of usability and walkability of the neighborhood 

environment and stratified by MDD (presence and absence) or loneliness (3 as low, 6 as 

medium, and 9 as high) status, respectively, according to significant interactions in each 

model and adjusting for remaining covariates at mean. Stata version 13.1 (StataCorp, 

2013) was used to analyze the survey data. 

 

Table 1. Characteristics of the study sample and factors related to loneliness and depression 

 
Overall sample 
(n=5912) 

Depression 
OR (95% CI) 

Loneliness 
B (95% CI) 

Age groups, n (%)    
50-64 2967 (52.0) Ref. Ref. 
65-79 2119 (38.2) 0.99 (0.80, 1.23) 0.06 (-0.01, 0.14) 
80 and over 826 (9.8) 0.89 (0.65, 1.21) 0.40 (0.29, 0.50)*** 
Sex, n (%)    
Male 2496 (45.1) Ref. Ref. 
Female 3416 (54.9) 2.22 (1.77, 2.77)*** 0.23 (0.16, 0.30)*** 
Education level, n (%)    
Primary or lower 2328 (35.4) Ref. Ref. 
Secondary  2668 (48.5) 0.53 (0.43, 0.65)*** -0.17 (-0.24, -0.09)*** 
Tertiary 916 (16.1) 0.32 (0.22, 0.46)*** -0.25 (-0.36, -0.15)*** 
Marital status, n (%)    
Never married 503 (7.9) Ref. Ref. 
Currently married 3400 (62.8) 0.56 (0.39, 0.80)* -0.50 (-0.62, -0.38)*** 
Cohabiting 131 (2.6) 1.28 (0.66, 2.46) -0.49 (-0.74, -0.24)*** 
Separated / Divorced 516 (8.1) 1.79 (1.19, 2.69)* 0.15 (-0.01, 0.31) 
Widowed 1362 (18.6) 1.37 (0.95, 1.97) 0.19 (0.05, 0.32)** 
Country of residence, n (%)    
Finland  1032 (20.1) Ref. Ref. 
Poland 2857 (48.6) 1.70 (1.18, 2.45)** 0.39 (0.30, 0.49)*** 
Spain 2023 (31.3) 3.21 (2.25, 4.59)*** 0.24 (0.14, 0.34)*** 
Nº of close people, n (%)    
None 71 (1.3) Ref. Ref. 
1-2 979 (15.5) 0.58 (0.29, 1.17) -0.62 (-0.94, -0.30)*** 
3-4 1323 (22.6) 0.49 (0.24, 0.98)* -0.87 (-1.19, -0.56)*** 
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5 or more 3539 (60.6) 0.42 (0.21, 0.84)* -1.15 (-1.46, -0.84)*** 
Nº chronic conditions, n (%)    
None 2099 (35.6) Ref. Ref. 
One  1896 (32.6) 1.68 (1.27, 2.23)*** 0.15 (0.06, 0.23)** 
Two 1145 (19.5) 2.05 (1.51, 2.77)*** 0.19 (0.09, 0.28)*** 
Three or more 772 (12.4) 4.22 (3.16, 5.65)*** 0.52 (0.41, 0.63)*** 
Sedentary, n (%)    
No 4019 (69.8) Ref. Ref. 
Yes 1893 (30.2) 1.55 (1.27, 1.90)*** 0.34(0.27, 0.42)*** 
Obesity, n (%)    
No 3766 (63.7) Ref. Ref. 
Yes 2146 (36.3) 1.52 (1.24, 1.85)*** 0.01 (-0.06, 0.09) 
BE usability (scale  0-100), 

mean (95% CI) 
66.6 (64.5, 68.65) 

1.003  
(0.999, 1.006) 

-0.003  
(-0.004, -0.002)*** 

BE walkability (scale  0-100), 

mean (95% CI) 
73.0 (71.3, 74.7) 

0.996  
(0.992, 1.001) 

-0.006  
(-0.007, -0.005)*** 

Depression, n (%)    
No 5489 (93.4) - Ref. 
Yes 423 (6.6) - 1.36 (1.23, 1.49)*** 
Loneliness, mean (95% CI) 3.69 (3.64, 3.74) 1.63 (1.55, 1.72)*** - 
Unweighted frequencies and weighted proportions are displayed unless otherwise indicated. OR= Odds Ratio; B=Beta coefficient 

95%CI= 95% Confidence Interval; Unadjusted ORs and B coefficients. *p<0.05; **p<0.01; ***p<0.001. In cursive, odds ratios and 

insignificant beta coefficients (p<0.2) of variables which were not included in the final model. 

Results 

The socio-demographic characteristics of the study sample are illustrated in 

Table 1. A total of 11% of participants reported feelings of loneliness and the 

prevalence of MDD was 6.6% in the overall sample. Several factors associated with 

higher odds for loneliness were identified in the bivariate linear regression analyses. 

Being female, older, widowed or never married, with several chronic physical 

conditions, a sedentary lifestyle, lower BE usability and walkability, living in Poland or 

Spain and being depressed were associated with higher levels of loneliness. All these 

factors, along with obesity and feelings of loneliness, were associated with higher odds 

for depression in logistic regression analyses, with the exception of age and BE 

usability and walkability indexes. 

Table 2. Interaction between BE walkability and major depressive disorder in unadjusted and 

adjusted linear regression models predicting loneliness 
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Model 1 

B (95% CI) 
Model 2 

B (95% CI) 

BE walkability # MDD 

(Ref. No MDD) 
-0.005 (-0.011, -0.000)* -0.006 (-0.011, -0.000)* 

MDD (Ref. No MDD) 1.72 (1.31, 2.14)*** 1.55 (1.16, 1.95)*** 

BE walkability (scale 0-100) -0.005 (-0.007, -0.004)*** -0.004 (-0.005, -0.002)*** 

Adjusted R-squared 0.08 0.15 
Model 1: Unadjusted; Model 2: additionally adjusted for age group, gender, education, marital status, country, nº close people, nº 

chronic conditions, and sedentarism. B=Beta coefficient; 95%CI= 95%: Confidence Interval; BE= Built Environment; MDD= 

Major Depressive Disorder; *p<0.05; **p<0.01; ***p<0.001 

 

 

 
Figure 1. Mean of loneliness scale (3-9) according to perceived built environment (BE) 

walkability and presence or absence of major depressive disorder during the last year. 

 
Note=Vertical lines indicate 95% confidence interval. Mean of loneliness scores were calculated by using margins calculated from 

the adjusted model from Table 2.  

 

Table 3. Interaction between BE usability and major depressive disorder in unadjusted and 

adjusted linear regression models predicting loneliness 

 
Model 1 

B (95% CI) 
Model 2 

B (95% CI) 

BE usability # MDD 

(Ref. No MDD) 
0.006 (0.001, 0.010)* 0.006 (0.002, 0.011)** 

MDD (Ref. No MDD) 0.98 (0.65, 1.32)*** 0.74 (0.42, 1.07)*** 

BE usability (scale 0-100) -0.004 (-0.005, -0.002)*** -0.004 (-0.005, -0.003)*** 

Adjusted R-squared 0.07 0.15 
Model 1: Unadjusted; Model 2: additionally adjusted for age group, gender, education, marital status, country, nº close people, nº 

chronic conditions and sedentarism. B=Beta coefficient; 95%CI= 95% Confidence Interval; BE= Built Environment; MDD= Major 

Depressive Disorder *p<0.05; **p<0.01; ***p<0.001 
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Figure 2.  Mean of loneliness scale (3-9) according to perceived built environment (BE) 

usability and presence or absence of major depressive disorder during the last year. 

 
Note=Vertical lines mean 95% confidence interval. Mean of loneliness scores were calculated by using margins calculated from the 
adjusted model from Table 3.  
 

Both interaction terms (BE walkability and BE usability indices) significantly 

interacted with MDD in the unadjusted and adjusted linear regression models with 

loneliness as the outcome (Table 2 and Table 3). The interaction between BE 

walkability and MDD is represented in Figure 1. Overall, people with MDD presented 

higher levels of loneliness, compared with those without MDD. However, higher levels 

of BE walkability were related to lower levels of loneliness, particularly among those 

with depression. The interaction between BE usability and MDD is represented in 

Figure 2; higher levels of BE usability were associated with lower levels of loneliness 

among those free of MDD, whereas among depressed older adults, this statistically 

significant effect is not observed. 
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Table 4. Interaction between BE usability and loneliness in unadjusted and adjusted logistic 

regression models predicting presence of major depressive disorder 

 
Model 1 

B (95% CI) 
Model 2 

B (95% CI) 

BE usability # loneliness 1.002 (1.000, 1.005)* 1.002 (1.000, 1.005)* 

Loneliness 1.39 (1.21, 1.61)*** 1.30 (1.12, 1.51)*** 

BE usability (scale 0-100) 0.993 (0.983, 1.004) 0.990 (0.980, 1.000) 

Pseudo R-squared 0.07 0.15 
Linear regression models. Model 1: Unadjusted; Model 2: additionally adjusted for gender, education, marital status, country, nº 

close people, nº chronic conditions, sedentarism and obesity. B=Beta coefficient; 95%CI= 95% Confidence Interval; BE= Built 

Environment; *p<0.05; **p<0.01; ***p<0.001 

 

 

Figure 3. Probability of 12-month major depressive disorder according to perceived built 

environment (BE) usability and level of loneliness.  

 
Note=Vertical lines indicate 95% confidence interval. Probabilities of 12-month major depressive disorder (MDD) were calculated 
by using margins calculated from the adjusted model from Table 4.  
 

As for MDD (Table 4), only the interactions between BE usability and loneliness 

appeared as significant in the unadjusted and adjusted models (p<0.05). Overall, people 

with high levels of loneliness and reporting high levels of BE usability showed higher 

probabilities of having depression (Figure 3).   

The goodness of fit of the final adjusted models (including the interaction terms) 

was assessed with the R-squared, that ranged from 0.15 to 0.17 and increased around a 

50% of the percentage of dependent variable variance explained from the simple 

interaction terms models (without including covariates). The final R-squared values are 
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similar to those reported in other previous epidemiological studies about loneliness 

(Shiovitz-Ezra, 2015; Niedzwiedz et al., 2016).   

Discussion 

To the best of our knowledge, this is the first study to examine the role of two 

dimensions of the neighborhood BE in the association between loneliness and MDD 

among older adults. First, we found that the levels of BE usability and walkability have 

different impact on loneliness depending on the presence of MDD. The beneficial effect 

of high BE usability on loneliness is only observed among non-depressed older adults 

but not among those depressed. However, higher levels of BE walkability seem to be 

beneficial for reducing feelings of loneliness particularly in older adults with depression 

whereas a weaker effect is observed among those non-depressed. Second, when 

considering the probability of having depression, those who report high feelings of 

loneliness and high BE usability are more likely to have depression compared with 

those participants with low or medium levels of loneliness.  

In line with our results, previous research has shown that BE is related to 

loneliness (Rantakokko et al., 2014; van den Berg et al., 2016). This association might 

be explained by the fact that physical characteristics of the BE play an important role in 

facilitating older people’s participation in out-of-home activities and in improving their 

opportunities for socialization (Theis and Furner, 2011). However, the fact that in our 

study depressed older adults still report higher feelings of loneliness compared with 

non-depressed people despite high BE usability could be due to the effect of depression 

on social life (Santini et al., 2015). Depressed older adults might be less sensitive to 

relational/objective opportunities present in the BE, tend to be isolated and therefore 

still feel alone. Our results thus suggest that depressed older adults could tend to under-

use the useful places of their neighborhood. Our findings are also in line with results of 
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a previous study showing that loneliness is particularly related to feelings of social 

exclusion among depressed older adults whereas it is related to the lack of an intimate 

relationships among individuals without depression (Domènech-Abella et al., 2017). 

The authors proposed that this could be due to the existence of different kind of 

loneliness, called emotional and social loneliness. According to the social provisions 

theory (Weiss, 1973), emotional loneliness is related to the lack of a sentimental 

companion whereas social loneliness is related to social isolation and particularly linked 

to depression. Therefore, it is possible that social loneliness, which is strongly related to 

depression, is also less sensitive to BE usability. 

Conversely, BE walkability seems to be more important in reducing feelings of 

loneliness in depressed older adults. There is evidence that the BE characteristics related 

to urban design such as sidewalks, traffic devices, evidende of decay or vandalism, can 

reduce mobility of older adults by creating feelings of disconfort, which in turn might 

negatively impact on people’s functioning, independent living, and well-being (Rosso et 

al., 2011). Overall, these findings highlight the importance of improving useful places 

in the neighborhood where older adults might be able to interact with other people, thus 

helping avoid feelings of loneliness (Rantakokko et al., 2014), whereas improving 

walkability and reducing perceived environmental barriers might be particularly useful 

for improving social interactions, mobility and physical activity among depressed older 

adults.  

In the present study, no significant association was found between BE and 

depression. This is consistent with a previous systematic review in which associations 

of depression with noise, pollution and lack of green areas were found. However, no 

associations were reported between depression and BE walkability or the availability of 

services which showed a weak association between BE and mental health (Moore et al., 
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2018; Rautio et al., 2018). It was highlighted the need for more studies on the 

association between physical BE and depression (Barnett et al., 2018; Julien et al., 

2012). 

One striking result is the higher probability of depression found among people 

with high levels of loneliness and high BE usability, compared with low BE usability. 

This finding could be also explained by the distinction between the two different 

dimensions of loneliness: in areas with high BE usability, there is a lower prevalence of 

loneliness because of emotional loneliness prevalence decreases in these environments 

and, therefore, most loneliness is social and more strongly linked to depression. The 

UCLA loneliness scale was conceived to measure a unidimensional construct (Russell, 

1996). However, several factor analyses are consistent with conceptualizations of 

loneliness as a multidimensional construct (Durak and Senol-Durak, 2010; Dussault et 

al., 2009) in line with social provision theory, which could help to explain the 

differences found in the present study. Future longitudinal studies with distinct 

loneliness constructs of loneliness might help demonstrate whether this hypothesis is 

supported by evidence.  

Strengths and limitations of the study 

The strengths of our study include the use of nationally-representative sample of 

older adults from a variety of socio-economic backgrounds, and the ability to control for 

confounding factors. However, several limitations should be kept in mind. First, the 

cross-sectional design limited the possibility of examining causal relationships. Second, 

BE information was missing in about one fifteenth of participants. Results might have 

been different if these people had been included in the analysis. However, we did not 

find significant differences between those included or excluded. Third, it is possible that 

the cognitive distortions individuals with experience of depression or other factors such 
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as the fact that some of the variables were also collected retrospectively through self-

report, may result in recall or reporting bias. Nevertheless, it should be mentioned that 

most epidemiological studies use self-reported data, and recall biases are usually 

relatively minor (Kriegsman et al., 1996). Finally, the response rate in the COURAGE 

project ranged from 53 to 70%, and therefore there was a possibility of sample selection 

bias; however, even though there are no strict standards, these response rates can be 

considered adequate (Draugalis et al., 2008) and similar to those found in other 

European general population studies such as SHARE (Börsch-Supan et al., 2005). 

Conclusion 

Our findings bring a better understanding of the role of neighborhood BE on the 

association between feelings of loneliness and depression among older adults. Among 

non-depressed older adults, higher levels of neighborhood BE indicators have been 

found to be significantly associated with a lower probability of loneliness, which 

suggests that BE could provide older adults with socialization resources. However, 

when older adults are suffering from depression, it seems that the level of BE usability 

is not as important as the walkability for their psychosocial well-being. These results 

indicate that improving neighborhood BE might result in a reduction of the prevalence 

of loneliness in general, but that interventions focused on removing environmental 

barriers and improving the neighborhood walkability should be strongly considered for 

depressed older adults. Future studies with longitudinal data are needed to reinforce 

these findings. 
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