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Abstract
Background: Today, the bene�cial impact of public open spaces(POS) on the mental and physical health
of the elderly is considered worldwide. However, the knowledge about these effects on the mental health
of older adults in disadvantaged urban neighborhoods, especially in developing countries, is still
insu�cient.

Methods: This study investigates the relationship between POS use and the mental health status of
elderly residents in the disadvantaged neighborhoods of Tehran, the capital of Iran. The data on the
frequency of use of public open spaces and the health status include ten items collected from 420 older
adults of disadvantaged neighborhoods in District 10 of Tehran. We used exploratory factor analysis to
explore the main factors of the elderly mental health in the disadvantaged neighborhood. Finally, the
multivariate multiple regression model was used to determine the relationship between the frequency of
POS use and mental health status among older seniors.

Results: These ten items identi�ed two fundamental characteristics of mental health status, including
“feeling worthless” and “social interaction,” using exploratory factor analysis. “Feeling of worthlessness”
was negatively signi�cantly associated with the level of gender, marital, occupation, and education, as
well as frequently attending in POS. “Social interaction” was in�uenced by gender, occupation, and
marital status, as well as frequent use of POS. The results showed that the frequency of public open
space use has a negative correlation with the feeling of worthlessness and a positive correlation with the
older residents’ social interactions and contacts.

Conclusion: According to the �ndings, increasing the more senior residents’ access to public open spaces
through planning can improve their mental health as well as their social interactions, especially in
disadvantaged neighborhoods.

1. Introduction
The aging of the population has been accelerated because of increased life expectancy and falling
fertility rates. It is predicted that until 2050, the world population aged over 65 probably increases to
nearly 1.5 billion, representing 16% of the world’s population [1]. Because of the shifting age structure,
better health and social care forms and changes in community infrastructures, mainly concerning social
determinants of health, should be predicted and planned [2].

Older seniors, especially those who live in disadvantaged urban neighborhoods, often have less access to
public open spaces because of the density of buildings, and consequently, older adults are more
vulnerable to mental health issues such as depressive symptoms and stress[3–5]. An increase in the
suicide rate [6] and the rate of dementia [7, 8]can be a direct consequence of mental health issues among
the older residents and bring about the growth of social and economic costs to communities[1, 9].
Therefore, it seems essential to focus all our attention on �nding practical solutions because mental
health issues among older adults can cause severe consequences for communities.

https://www.wordhippo.com/what-is/another-word-for/beneficial_impact.html
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Public open spaces(POS) have numerous health bene�ts, especially for the elder residents living in urban
neighborhoods [10]. Based on the �ndings of recent studies, there seems to be a relationship between
health (physical and mental) and the existence of POS in neighborhoods for older residents [11–13]. POS
and green spaces can help promote mental health by inducing physical activity[12], social interaction[14,
15], and contact with nature[15]. At the same time, green spaces can decrease psychological stress [16].
Furthermore, based on the �ndings of recent studies, it has been con�rmed that the mental health of
those who live in the residential area with POS and greenery, providing physical, social, and economic
effects on older adults, is in a better condition in comparison with those who do not have access to POS
[10, 15, 17].

Taking all these bene�ts of POS into account, urban planners, designers, and policymakers have focused
on designing and providing adequate POS and green areas to the elderly [10, 15–17].

In Iran, it is predicted that the population aged over 65 years will increase from 9.3% in 2016 to 18% in
2040[18]. Accordingly, planning for providing more access to POS is regarded as a priority, but this is not
a priority for local authorities in many developing countries, especially in disadvantaged neighborhoods
[19]. Furthermore, it’s worth noting that although the effects of POS on the mental health of the elder
adults living in the urban neighborhoods are investigated and studied before [20], is this topic has not
been addressed adequately in the studies conducted in the context of the developing countries such as
Iran [21]. In addition, limited studies have examined the relationship between the frequency of use of POS
and the mental health status of older adults in disadvantaged urban neighborhoods.

This study employs a social-ecological model of health[22] to determine the relationship between the use
of POS and mental health. This relationship can be determined by psychosocial factors and the
frequency of public open space use in the disadvantaged neighborhoods of Tehran. Our �ndings
indicated that the frequency of public open space use has a negative relationship with the feeling of
worthlessness and a positive relationship with the older residents’ social interactions and contacts in the
deprived neighborhoods of Tehran. Therefore, the purpose of this study is to address this gap in previous
studies and to investigate the relationship between the frequency of use of POS and the mental health
status of the older adults in the disadvantaged urban neighborhoods of district 10 Tehran, the capital of
Iran.

2. Methods

2.1. Field study
This study tried to explore the effects of using public open spaces on the mental health status of older
adults in disadvantaged urban neighborhoods. District 10 in Tehran is a practical case for this research
because its POS has been under maximum pressure due to recent developments, urban expansion, and
rising population and land prices. To achieve this goal, the urban neighborhoods of District 10 of Tehran,
with a gross urban density of 396 people per hectare and an average net residential density in the district
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of 700 people per hectare was selected as the case study area (Fig. 1). The population of this urban
district increased to 31.1% during 1996–2016. During recent urban development, green spaces have
decreased by about 15%  [23]. This reduction poses a range of risks to older residents, including the
mental health issues addressed in the previous studies. The �ndings of this study can provide helpful
evidence for the local authorities about the value of POS for older adults. Figure 1 shows the
neighborhoods of District 10 and its compact fabric.

3. Procedure
The researcher gathered the primary data to explore the association between mental health status and
POS use among older adults. The older residents over 65 in the 10 neighborhoods of District 10 of Tehran
were chosen as the statistical population of this study (Fig. 1). The sampling method used in this study
was purposeful sampling (non-random sampling). The sampling method used in this study was
purposeful sampling (non-random sampling). Initially, all older residential blocks in the 10 neighborhoods
of District 10 of Tehran were mapped in the geographic information system (GIS), and four residential
blocks were randomly selected from each neighborhood. All households in 40 older residential blocks
were obtained from each neighborhood’s health center and used as the sampling framework in district
10. Then, about 45 individuals from each neighborhood of District 10 were purposefully chosen for data
collection. If the selected individuals did not answer the questions, other individuals would be randomly
chosen and surveyed.

3.1. Survey instrument
The data were collected with the use of a questionnaire. The questionnaire designed consisted of 17
questions and was divided into two parts. The �rst part consisted of 7 questions related to the
sociodemographic status of the participants [24]and the frequency of their use of public open spaces.
The second part consisted of 10 questions about the mental health status of the elderly [25]. Previous
studies conducted by other researchers have used the same questions in their questionnaires with
acceptable reliability and validity. The face validity and reliability of the questions were evaluated in this
study.

3.2. Data collection procedures
A total of 420 elder residents (people above 65 years old) with health documents in the neighborhoods’
health centers in District 10 of Tehran organized the sample chosen through purposeful sampling (non-
random sampling). These participants answered the questionnaire in August and September 2019 (Table
1). Those older residents who suffered from severe physical problems and communication di�culties
were purposefully excluded from this study. Five trained interviewers performed face-to-face interviews.
The Ethics Board of the Iran University of Medical Sciences (IUMS) granted the ethical approval of this
study. All those who have participated in this study have formally consented to it.
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Table 1
Participants based on their gender, marital status, education, and

occupation

  Variables Number Percentage

Gender Male

Female

220

200

(52%)

(48%)

Marital status Single

Widow

Married

78

91

251

(2%)

(30%)

(68%)

Education Lower than high school

High school

Academic

198

156

66

(47%)

(37%)

(16%)

Occupation Employed

Housewife

Retired

50

122

248

(12%)

(29%)

(59%)

3.3. Research variables

3.3.1. Exposure variable
This study used the frequency of use of public open spaces as exposure to green spaces. It can be
regarded as an independent variable widely applied in health studies because it’s associated with positive
health results[26–28]. Three classes of frequency of public open space attendance were initially being
differentiated, as shown in Table 2. Besides this variable, four socio-economic factors (i.e., gender, marital
status, educational status, and occupation) were also used in the analysis, as shown in Table 1.
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Table 2
Exposure variable according to the frequency of POS use used to collect data

  Classes Frequency of public open space use Percentage

Rarely Once in a month 72 17

Once in a fortnight 89 21

Infrequently Once a week 119 28.5

Frequently Two days or more in a week 94 23.5

Everyday 46 11

Total 420 100

3.3.2. Outcome variables
According to examining the effect of POS use on the mental health status of older people in
disadvantaged neighborhoods. The mental health status of the older residents was employed as an
outcome variable. The older residents’ mental health status can be regarded as the outcome variable in
the present study. However, considering the �ndings of previous studies, there are numerous methods
through which it’s possible to measure mental health status, including epilepsy, psychoses, dementia,
depression, and suicide among the older residents[25]. We used ten statements/items, measured on a 4-
point Likert scale (i.e., None = 0. Low = 1, Moderate,=2 High = 3), to specify the participants’ mental health
status shown in Table 3. It is worth mentioning to consider that more than 40.2% of the participants
answered with “none,” 31.7% responded with “low”, 16.8% answered with “moderate”, and 11.3%
answered with “high”.

Based on initial correlation analysis, there are higher-level correlations among the 10 items. The
researcher decided to conduct an exploratory factor analysis employing the scores associated with these
items to moderate the dimensionality of data and get to a more reliable set of dimensions [29]. In this
regard, we employed “the principal axis factoring with the oblique rotation method to extract the factors”.
The analysis identi�ed two symptoms as ‘feeling of worthlessness’ and ‘social interaction’, which had
more than one factor. We decided to put these items aside and rerun the factor analysis. None of the
items had high loadings on more than one factor, according to our study.

The result of the exploratory factor analysis included ‘feeling of worthlessness’ and ‘social interaction’,
re�ecting the mental health status of the elder participants (Table 4). Then, we conducted the regression
method to generate the scores of these two factors. This method helps assess factor scores with a mean
of 0 and a variance equal to the squared multiple correlations between the estimated factor scores and
the valid factor values [29]. Finally, we analyzed the extracted factor scores to assess the association of
POS use on the older residents’ mental health status in the deprived neighborhoods.

3.4. Data analysis
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We conducted the multivariate multiple linear regression model in SPSS v.21, in which a group of
independent variables controls a set of dependent variables. The results showed a negative correlation (− 
0.685) between the extracted factors (outcome variables) in the process of factor analysis. Regarding
this negative correlation, if the elderly person suffers from the ‘feeling of worthlessness’ (factor 1), he is
less likely to have ‘social interaction’ (factor 2).

 

Table 3

 The frequency of responses to mental health status items extracted from the [25]

Items Percentage of the participants

  None Low Moderate High Total

Q1.” Changes in appearance or dress, or problems
maintaining the home or yard.”

37 39 14 10 100

Q2.”Confusion, disorientation, problems with
concentration or decision-making”

33 30 20 17 100

Q3.” Decrease or increase in appetite; weight changes.” 31 29 22 18 100

Q4.” Depressed mood lasting longer than two weeks.” 37 40 15 8 100

Q5.” Feeling of worthlessness, inappropriate guilt,
helplessness; thoughts of suicide (life satisfaction).”

34 31 21 14 100

Q6.” Memory loss, especially recent or short-term
memory problems.”

39 35 18 8 100

Q7.” Physical problems that can’t otherwise be
explained: aches, constipation, etc.”

32 38 23 7 100

Q8.” Social withdrawal; loss of interest in things that
used to be enjoyable (Withdrawal from friends and
activities).”

68 19 8 5 100

Q9.” Trouble handling �nances or working with
numbers.”

41 25 16 18 100

Q10. “Unexplained fatigue, energy loss or sleep
changes”

50 31 11 8 100

Average 40.2 31.7 16.8 11.3 100

The estimation was done in two stages. First, we conducted an auxiliary instrumenting equation to derive
where “frequency of POS use” was regressed on all the exogenous variables together with the items.
Second, we used the OLS model to estimate the predicted values of “the frequency of POS use” instead
of the original values to regress the older adults’ mental health status. We also conducted the test of Wu-
Hausman and Durbin in order to ensure if “the frequency of POS use” is an exogenous variable[29]; that
is, it does not suffer from endogeneity bias. The results con�rmed the null hypothesis that “the frequency
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of POS use” is an exogenous variable. Factor 1 gained the Durbin test χ2 = 0.62, p = 0.42; Wu-Hausman F
test = 0.65, p = 0.41, and factor 2 was estimated as Durbin test χ2 = 0.25, p = 0.59 and; Wu-Hausman F
test = 0.31, p = 0.61.  

Table 4
the results of Mental health items and factors

Items Feeling of worthlessness Social interaction Communalities

Q1 0.680 −0.121 0.579

Q2 0.669 −0.072 0.441

Q3 0.6982 −0.312 0.362

Q4 0.656 −0.164 0.573

Q5 (removed) 0.395 −0.361 0.423

Q6 −0.052 −0.851 0.668

Q7 0.061 −0.817 0.733

Q8 0.031 −0.690 0.605

Q9 −0.016 −0.598 0.372

Q10 (removed) 0.417 −0.416 0.522

variance Percentage 39.45 11.25  

Extraction method: Principal axis factoring; Rotation method: Oblique with Kaiser normalization

4. Results
Table 5 is shown the results of the multivariate multiple regression process. It can be concluded that the
overall model was demonstrated statistical signi�cance. Each factor model was validated as an
acceptable level of explanatory power and is statistically signi�cant. These models can justify 45% and
31% variations in “feeling of worthlessness” and “social interaction” items. The analysis shows that these
two models demonstrate that “frequency of POS use” is a signi�cant explanatory factor for “feeling of
worthlessness” as well as “social interaction”. Based on model 1, “feeling of worthlessness” is likely to be
reduced by an increasing frequency of POS use. On the other hand, “social interaction” is likely to be
increased by a growing frequency of public open space use.
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Table 5
multivariate multiple regression analyses reporting standardized beta according
to the effect of POS use on the elderly’s mental health status in disadvantaged

neighborhoods

  Feeling of worthlessness

R2:.451

Social interaction

R2:.305

  standardized beta P-value. standardized beta P-value.

Rarely 0.343 < 0.05 -0.672 0.43

Low −0.681 0.52 0.591 0.35

Frequently −0.782 < 0.01 0.764 < 0.01

Married −0.472 < 0.01 0.376 < 0.01

Female −0.123 < 0.01 0.137 < 0.05

Employed −0.483 < 0.05 0.429 < 0.05

Education 0.357 < 0.05 −0.361 0.34

In multivariate multiple regression analyses, the feeling of worthlessness among older adults was
signi�cantly negatively associated with being female, employed, employed, and frequently attending in
POS (Table 5). Having “Social interaction” was in�uenced by the most signi�cant independent variables,
including gender (being female), having a job, and marital status. “Social interaction” was in�uenced
positively by the frequent use of POS. This variable was negatively statically signi�cant with rarely use of
POS among the elderly in disadvantaged neighborhoods (Table 5).

5. Discussion
This study attempts to examine the relationship between the POS use and status of mental health among
older residents in disadvantaged urban neighborhoods in Tehran, Iran. Due to the importance of the
elderly mental health in underprivileged neighborhoods in international studies[30, 31], the lack of
empirical evidence on disadvantaged urban neighborhoods, especially in the context of developing
countries and Iran[32], calls the reliability and the wide application of such �ndings into question. The
issue of mental health and use of POS is of particular signi�cance in regard to the older residents,
particularly in poor urban areas[30, 31]. Accordingly, this study used data on the mental health status of
the more senior adults (420 elder residents) in the disadvantaged urban neighborhoods and their use of
POS in District 10 in Tehran. It con�rmed that the frequency of POS use might reduce mental health
symptoms in older adults(feeling of worthiness) and increase their social interactions. In particular, in the
absence of a database of the prevalence of mental disorders in the Iranian elder residents, this study
provided a helpful perspective on promoting the health of the older adults (physical and mental) for
policymakers, urban planning, and designing experts. The �ndings of the previous studies also show that
POS use can increase the mental health status of the older residents as well as their social
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interactions[33, 34]. However, one of the problems of disadvantaged neighborhoods is the lack of
adequate access to open spaces suitable for older residents. This issue requires the availability of green
spaces and POS to increase their attendance for the more aged residents according to their
environmental preferences [15, 17, 35].

 The results of regression analysis of this study showed that the more the older residents attend POS, the
less they suffer from the feeling of worthlessness and dissatisfaction with their lives and the more their
social interactions and active presence in communities  (being with friends, family, and social groups) will
be. The studies conducted on the older residents show that an increase in the more senior residents’
social capital and social interactions can contribute to a healthy life and a successful aging process,
leading �nally to social health[15, 17]. However, this study showed that the older adults’ social interaction
and social health outcomes from their presence in the community and having physical activity. The study
conducted by Schmidt et al.( 2019) shows that when the older residents are engaged in social interaction,
they are less inclined to walk, so their physical activity and physical health are less affected, but their
mental health improves. This study also showed that the feeling of self-esteem in the older residents and
their social performance are the consequence of and are reciprocally related to their mental health. A
previous study conducted in Tehran also showed that  based on the regression model results, variables
such as gender, age, education, having a job, life satisfaction, and physical-movement limitation are
signi�cantly  related to the mental health of Iranian older adults [21]. Social participation is the essential
factor in the mental health of the elderly in Iran [36].

Another �nding of this study indicates that in disadvantaged urban neighborhoods, older women are
more inclined to attend POS and have a better mental health status together with a sense of worthiness
in their social interactions. This �nding is consistent with Koohsari et al.(2019) study showed that the
Japanese elder women who are more present in neighborhoods’ spaces have better mental health
conditions in terms of depression.

Furthermore, our study revealed that those older residents who are married, employed, and more educated
have better mental health status. Although they live in disadvantaged urban neighborhoods, they are
more present in their neighborhoods’ POS, have more interactions with other people, and are more
inclined to have social relationships. The reason behind this can be the higher level of self-con�dence
and self-esteem among these older residents.

Status of the elderly. Due to the insu�ciency of appropriate POS in disadvantaged neighborhoods, our
�ndings emphasize the importance of identifying older residents vulnerable to mental health issues
based on demographic and social characteristics and the direct relationship between the proportion of
POS and green spaces and the mental health status of older urban residents. The relation between The
mental health outcomes, the ratio of green spaces, and the Sociodemographic status of the
neighborhood was proved[30].

In recent years, the design and planning interventions aimed at reducing older residents’ health costs save
been focused on promoting “active aging” spaces [37] and “aging in place” [38]. This type of intervention
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emphasizes more opportunities to use POS in neighborhoods[37]. Many studies have shown a positive
association between creating POS and green spaces and mental health bene�ts[3, 39–42]. According to
the quality of neighborhoods on the older people’s mental health[40], improving the neighborhood’s
characteristics can lead to the social integration of older residents and higher social interactions [42–44].  
Improving the neighborhood’s quality needs greater attention in disadvantaged urban neighborhoods due
to the high density and the lack of su�cient POS as well as population density, deteriorated built
environment, and sociodemographic status of residents[45]. Therefore, in this study, we sought to
examine the factors affecting the mental health of older urban residents (depression symptoms) and
consider the effects of speci�c sociodemographic factors and POS use such as streets, squares, and
local parks.

The �ndings of this study provide signi�cant empirical data on planning and designing policies for
“aging in place” in disadvantaged urban neighborhoods. Therefore, designing and planning urban spaces
for vulnerable groups in terms of mental health and developing POS in disadvantaged neighborhoods
based on the preferences and demands of the older residents should become a priority. This approach
can encourage more senior residents to increase their attendance and use of POS. Meeting operational
needs  (appropriate density, land use mixing, green spaces in streets and squares, safety, proper �ooring,
lighting, proper landscape, environmental design), attending to environmental preferences (security
against crime, landslides, and getting lost), and holding social and cultural events are among the factors
that can improve the quality of public open spaces in neighborhoods. In addition, social interaction within
neighborhoods’ public open spaces and parks can promote health and wellbeing [46] [47]. As a result,
when social interactions occur in a public setting, positive psychological changes can occur in older
people through mutual understanding and interests[30].

The limitations of this study should be taken into consideration for interpreting the results of this study:
(a) Although the minimum sample size requirement is observed in the present study, additional insights
could be obtained by surveying more people - especially when it is considered that a limited sample with
mental health problems were involved in this study; (b) Although the employed terms could accurately
convey the message, it’s not generally proper to conceptualize people with terms such as “feeling of
worthlessness”, and “social interaction”; (c) The present study only concentrated on a speci�c period;
however, in order to get to more reliable and generalizable results, a longitudinal study with the same
sample seems to be necessary. Our future studies can concentrate on solving these problems,
investigating the possible correlation between the use of public open spaces and mental health status
based on the speci�c characteristics of public open spaces in disadvantaged neighborhoods, and gaining
a more comprehensive insight into the participants’ perceptions about public open spaces.

6. Conclusion
This study revealed that the sense of worthiness and inclination for more excellent social interactions are
signi�cantly associated with POS use among older adults in disadvantaged urban neighborhoods.
However, the �ndings also stated that the greater the attendance and use of POS in impoverished urban
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neighborhoods is, the less the symptoms of mental health disorders, mainly depression, will be among
older residents of disadvantaged neighborhoods. The result of previous cross-sectional urban design
studies indicates that active presence in public open spaces in urban neighborhoods positively correlates
with the mental health status of older residents. In addition, due to the mutual effects of POS  and
increasing physical and social activities and consequently, improving the mental health status of older
residents, this study emphasized the importance of more senior residents’ presence in and positive use of
POS and green spaces of the cities for improving their health status.
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Figure 1

Neighborhoods of District 10 of Tehran municipality (strategic area)


