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A B S T R A C T

Background: Emerging evidence suggests that exposure to residential green space is beneficial for people's
mental health along multiple pathways. It remains unknown, however, whether the complex pathways found for
the general population also apply to internal migrants in China.
Aim: To examine the mediators of green space–mental health associations among migrants in the metropolis of
Shenzhen, China.
Methods: We conducted a cross-sectional survey among 591 migrants aged between 18 and 68 years in
January–April 2017 in Shenzhen, a city facing a considerable inflow of rural-urban migration. Migrants' mental
health was assessed using the 12-item General Health Questionnaire. Data on migrant's green space perception,
migration characteristics, environmental disturbances, social cohesion, physical health, etc. were obtained
through a questionnaire. Structural equation modeling was used to analyze the mechanisms underlying the
green space–mental health association.
Results: No direct effect of perceived green space on migrants' mental health was found. We did find, however,
that perceived green space is significantly and indirectly related to mental health through reducing perceived
environmental disturbance and enhancing social cohesion. Migrants' residential mobility presented a significant
potential risk to migrants’ physical health and might influence their mental health indirectly. A similar but only
weakly significant health-threatening effect was found for migration frequency. Male and female respondents
showed different patterns regarding their physical and mental health status. Migrants with higher personal
incomes seemed to face a lower mental health risk.
Conclusions: Our findings suggest distinctive pathways through which residential green space could affect the
mental health of internal migrants in China. Further studies in rapidly urbanizing areas are advised to evaluate
green space–mental health relationships for specific population groups/subgroups with distinctive socio-
economic backgrounds.

1. Introduction

Mental diseases are a major public health issue in China (Mental
Health Foundation, 2017) and make a significant contribution to the
burden of disease (Vos et al., 2015). Migrants are particularly vulner-
able to mental health problems because of their experience of leaving
their hometowns, their relatively disadvantaged socioeconomic posi-
tion in host places, the stress of acculturation, and social exclusion
within host societies (Liu et al., 2015; Sirin et al., 2012; Yang et al.,
2019). In 2015, more than 277 million internal migrants left their
hometowns to live and work in urban areas, making migrants’ mental
health a particular concern in China (Yang et al., 2018).

Multiple studies suggest that residential outdoor green space is
beneficial for people's mental health (Nath et al., 2018; Tsai et al., 2018;
van den Bosch and Sang, 2017; Bratman et al., 2019); however, evi-
dence on the mechanisms between green space and mental health
among migrants in general, and those in China in particular, are largely
lacking (Helbich et al., 2019). It is also unclear whether findings from
Western countries can be transferred to the Chinese context, and
whether residential green space supports migrants' mental health in the
way that it does for the general population. In addition, green space–-
mental health studies rarely consider multiple mediators simulta-
neously (Dzhambov et al., 2018a). Consequently, conflicting mediation
effects have been reported across studies that used single mediator
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models (Dzhambov et al., 2018a; Dadvand et al., 2016; Krellenberg
et al., 2014). Structural equation modeling (SEM), which is rarely used
in green space research, may serve as an alternative, capturing multiple
regression equations simultaneously (Hair. et al., 2014).

The present research addressed these research gaps by examining
residential green space–mental health pathways for internal migrants in
China, accounting for multiple mediators by means of SEM. Our re-
search questions were:

• How is the perceived residential green space associated with the
mental health of Chinese internal migrants?

• How does perceived residential green space affect internal migrants'
mental health directly and indirectly through multiple mediators?

This paper is structured as follows. Section 2 discusses the literature
and introduces our theoretical framework. Section 3 introduces the
research design, data, and methods. Section 4 summarizes the key re-
sults. Section 5 discusses our findings in the context of existing studies,
and Section 6 presents some conclusions.

2. Conceptual framework

2.1. Green space–mental health pathways

Green space–mental health relationships have been widely studied
(van den Bosch and Sang, 2017) and various pathways have been
suggested (Hartig et al., 2014). First, green space can reduce the dis-
turbance caused by harmful exposures in urban environments such as
air pollution and noise, both of which are posited to damage people's
mental health (Dimitrova and Dzhambov, 2016; Dzhambov et al.,
2018b; Wang et al., 2019). It is also posited that green space absorbs
traffic-related air pollution (Su et al., 2011), while neighborhood green
space could buffer the annoyance caused by traffic noise from busy
roads (Van Renterghem and Botteldooren, 2016). Another study found
that larger amounts of perceived residential green space could reduce
the level of annoyance from air pollution and noise (Dzhambov et al.,
2018c). Second, green space could enhance neighborhood social co-
hesion, which is considered to be protective against mental health
problems (Akpinar, 2016; Gascon et al., 2015, 2018). Empirical studies
have shown that green space enhances social cohesion by encouraging
social interactions and leading to the development of social contacts
during the active usage of green space (Hartig et al., 2014). Following
the positive association between green space and social cohesion, the
mediatory role of social cohesion between green space and mental
health was verified across multiple studies (Ruijsbroek et al., 2017; van
den Berg et al., 2017). For instance, a study (Sugiyama et al., 2008)
found that social cohesion mediated the association between perceived
green space and mental health. Apart from the single-mediator paths
identified in earlier green space–mental health studies, some studies
suggested serial indirect pathways where the relationship between
mediators might be intertwined. Annoyance caused by traffic-related
air pollution and noise was found to be negatively associated with
neighborhood restorative quality (von Lindern et al., 2016), which may
have impacts on residents' mental health. Others (Dzhambov et al.,
2018c) presented serial pathways from green space and mental health
where the indirect effect of perceived green space was connected to
mental health through social cohesion, via perceived environmental
annoyance from air pollution and noise.

However, the results concerning these mediatory pathways are
partly contradictory. For instance, not all studies observed the med-
iating effect of social cohesion for green space–mental health associa-
tion (Triguero-Mas et al., 2015). A possible reason for such inconsistent
results is that factors such as frequency and duration of exposure when
trying to address the association were not taken into consideration
(Markevych et al., 2017). The actual frequency of use determines the
extent to which the individual receives such benefits from green space

(Krellenberg et al., 2014). In addition, the health benefits received from
green space may vary according to the duration of a person's engage-
ment with the natural environment (Musterd et al., 2012). In other
words, more frequent visits to green space may lead to greater benefits
being received from green space. Meanwhile, short-term exposure to
green space may have different mental health effects compared to long-
term exposure. Elsewhere (Dadvand et al., 2018) it was found that
adolescents who spent more time in green space, reported a higher level
of self-satisfaction. Similarly, longer visits to green space were asso-
ciated with lower rates of depression, and more frequent visits to green
space were associated with improved social cohesion (Shanahan et al.,
2016). Despite this evidence on the importance of the frequency and
duration of exposure to green space (Silva et al., 2018), it remains
unclear how these temporal factors are linked to mental health through
mediators such as environmental disturbance and social cohesion.

Finally, benefits have been found for both mental and physical
health (Triguero-Mas et al., 2015; Gascon et al., 2016; Twohig-Bennett
and Jones, 2018). Physical and mental health are closely related: Better
physical health seems to be correlated with better mental health
(Dadvand et al., 2016). However, most studies only examined the
health effect of green space on physical or mental health independently
(Zhang et al., 2018), neglecting the fact that the physical and mental
health outcomes from green space exposure could interact with each
other.

2.2. Migrants–green space–mental health pathways

Although not yet examined, the green space–mental health corre-
lations may be different for migrants than for the general population.
Migrants from rural or urban areas may directly influence their mental
health and affect their green space experience in host cities. In China,
most migrants are rural-urban migrants driven by job opportunities and
higher wages in cities (Chan, 2013). Some studies observed the
“healthy migrants phenomenon”; that is, migrants from rural areas
reported a better health status than urban non-migrants (Lu and Qin,
2014; Chen, 2011). However, the health advantage for rural migrants
may decline the longer they stay in host cities, due to accumulated
stress from social integration, poor housing quality, and limited access
to health care (Chen, 2011; Kearns et al., 2017). In addition, con-
sidering the pronounced differences between urban and rural setting-
s—including the quantity, quality, and accessibility of green space—-
rural migrants are forced to adapt to a new environment and re-engage
with new types of green space, unlike urban migrants.

It is yet unknown whether migrants' place of origin plays a role in
understanding the green space–mental health relationship, despite its
potential effect on green space perception and mental health outcomes.
Another distinctive characteristic of migrants is their high level of
mobility. Mobility health studies have shown that higher levels of re-
sidential mobility are associated with poor mental health and wellbeing
(Oishi, 2010). By definition, being a migrant means that one has moved
from one place to another. Mental health studies on migrants suggest
that stressors caused by migration, including social exclusion and
broken social connections, challenge migrants’ mental health in host
cities (Li and Rose, 2017; Mao and Zhao, 2012). In addition, migrants
also experience several residential moves after they settle in host cities.
Studies have reported that migrants experience higher levels of re-
sidential mobility compared to locals, due to their lower starting points
in local housing markets, and having less social and financial resources
in host cities (Wang et al., 2010; Cui et al., 2015; Sun et al., 2011;
Huang et al., 2017). However, no knowledge has been acquired con-
cerning the effect of residential mobility on neighborhood green space
exposure, and thus on mental health outcomes.

2.3. Conceptual model

We developed the conceptual model shown in Fig. 1 based on the
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theoretical foundation of green space–migration–mental health re-
lationships. The perceived green space exposure was measured from
three dimensions: the perceived level of greenness in a neighborhood,
the visit frequency to green space, and the duration of exposure to
green space. We included multiple mediating pathways for the green
space–mental health relationship and hypothesized that the beneficial
effect of green space—including reducing environmental disturbance
and enhancing social cohesion—may reduce the risk of mental health
problems. In addition, we specified the green space–mental health
pathways for migrants by incorporating migration characteristic (i.e.,
place of origin, residential mobility in host city, and migration fre-
quency). The hypotheses were tested adjusting for numerous socio-
demographic attributes (Markevych et al., 2017; Lee and Maheswaran,
2011). Finally, a reciprocal association was built between physical
health and mental health to indicate their close interrelationship.

3. Material and methods

3.1. Study area

Our study area was the megacity of Shenzhen, China. Known as a
city of migrants, Shenzhen has a population of 11.37 million people, of
whom 7.83 million do not hold a local hukou (i.e., the Chinese
household registration system) (Yang et al., 2018). Thus, about 70% of
Shenzhen's population is considered “migrants”. Rapid urbanization has
resulted not only in a growing number of urban migrants but also in
challenges to the natural environment (i.e., green space). The high
migration in-flow combined with the rapid urbanization made
Shenzhen an ideal case to explore green space–migration–mental health
correlations.

3.2. Research design and study population

This cross-sectional study was based on a mental health survey
conducted in Shenzhen between January and April 2017. Shenzhen has
a subtropical climate with sufficient sunshine and rainfall all year
round. The temperature during January is between 12 °C and 20 °C and
during April between 20 °C and 26 °C. Therefore, the weather condition
plays only a small role in affecting people's green space perceptions.
The participation eligibility criteria were that people were at least 18
years old and had lived in Shenzhen for more than 6 months (the latter
criterion is used by the Chinese census department to define residents of
the community (Johnson, 2003).

Multi-stage sampling design was applied. First, the respondents
were sampled from Shenzhen's four administrative districts, namely
two inner-city districts (Nanshan and Futian) and two suburban dis-
tricts (Longgang and Baoan). Five types of neighborhoods with different
functional uses—viz. work unit compound, inner-city village, com-
modity housing community (a private real estate development), social

housing, and factory dormitory—were then identified in each admin-
istrative district based on differences in the neighborhoods' built en-
vironment and location, and the socioeconomic composition of their
residents. Inner-city village, social housing, and factory dormitory areas
were considered to have a poor neighborhood environment with a low
amount of green space (Wu, 2016), whereas commodity housing and
work unit compound areas have more green space (Gálvez and
Cheshmehzangi, 2015). Finally, households were randomly sampled
within the selected neighborhoods and the household heads were in-
vited to complete a questionnaire.

We collected 855 completed questionnaires. The response rate was
7%. We excluded those completed by non-migrants (i.e., people born in
Shenzhen, N = 264) based on their birthplace. This enabled us to in-
clude migrants who had managed to transfer their hukous to Shenzhen
after their arrival. This resulted in a final sample comprising 591 mi-
grants. The study received approval from the Ethics Review Board of
Utrecht University (FETC17-132-Helbich-Yang-Geo) and consent was
obtained from all subjects.

3.3. Data

3.3.1. Mental health outcome
Migrant's mental health was assessed using the well-tested Chinese

version (Ye, 2009) of the General Health Questionnaire (GHQ)
(Goldberg et al., 1998). The GHQ-12 is a psychometric screener of 12-
items dealing with people's emotions and daily functioning, such as self-
confidence and losing sleep, their psychiatric condition (i.e., depres-
sion, anxiety), etc. The reliability of this instrument has been proven
(Goldberg et al., 1997; Wan and Martin, 2006; Molina et al., 2006) and
it has been widely used in other studies (e.g. (Dadvand et al., 2016;
Dzhambov et al., 2018c; Gascon et al., 2015),). To assess whether a
person is likely to suffer from mental problems, we employed the total
GHQ-12 score as a continuous outcome by summing up the individual
item scores. Values ranged between 0 (=lower severity of symptoms)
and 12 (=higher severity of symptoms).

3.3.2. Green space and mediators
Information about the perceived amount of green space within the

residential neighborhood was obtained through the questionnaire. We
asked the respondents to evaluate the greenness of their neighborhoods
by rating their opinions about the statement “There is sufficient green
space (e.g., trees/plants) in my current residential neighborhood” on a
5-point Likert scale (1 = strongly disagree; 5 = strongly agree).

As suggested elsewhere (Markevych et al., 2017), the following
mediators were operationalized. The level of perceived air quality and
that of noise were assessed by the following statement: “I have good air
quality in my current neighborhood” and “My current neighborhood is
free from noise,” with answers ranging from 1 (=strongly disagree) to 5
(=strongly agree). The scores were then reverse-coded where higher

Fig. 1. Conceptual model of green space–mental health pathways for migrants. (For interpretation of the references to colour in this figure legend, the reader is
referred to the Web version of this article.)
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scores indicated higher levels of perceived environmental problems.
Cronbach's alpha for the factor “environmental disturbance” composed
by perceived air pollution and noise level was 0.830. Similar 5-point
Likert scales were used to assess the frequency of visits to green space,
and neighborhood social cohesion. Visit frequency was captured by the
statement “I visit the green space in my neighborhood frequently” and
social cohesion was captured by the statement “People in my neigh-
borhood can be trusted.” Higher scores indicated more frequent visits to
green space and better neighborhood social cohesion. The duration of
exposure to neighborhood environments was measured through years
of residence in the neighborhood (Sobngwi et al., 2004). Following
others (Lu and Qin, 2014; Emerson and Llewellyn, 2008), self-rated
physical health was also incorporated (1 = poor, 5 = excellent).

3.3.3. Migration characteristics
To assess people's migration experiences, we asked whether the

migrants originally came from an urban or a rural area, since previous
environmental experiences may affect migrants' initial mental health
status, and how they cope with and adapt to the post-migration process
(Peen et al., 2010; Gong et al., 2012). Information about migration
frequency was obtained by asking how many times they had migrated.
Data on respondents' residential mobilities within Shenzhen were as-
sessed on the basis of how many times respondents had relocated since
their arrival in Shenzhen.

3.3.4. Sociodemographic control variables
We controlled for three sociodemographic attributes at the in-

dividual level (Markevych et al., 2017; Lee and Maheswaran, 2011):
people's age (in years), gender (0 = female, 1 = male), and personal
monthly income (RMB/month).

3.4. Statistical analyses

SEM was chosen over other multivariate analysis methods because it
can accommodate multiple dependent variables within one single
model while accounting for mediating effects specified between inter-
related dependent variables (Hair. et al., 2014). In addition, it also al-
lows the direct inclusion of latent constructs (i.e., factor analysis
models) in the linear relations specified among various latent and ob-
served constructs.

We analyzed the effects of neighborhood-based green space on the
risk of mental health problems mediated by: (1) perceived environ-
mental disturbance, which is a latent variable measured on the self-
reported levels of neighborhood air pollution and neighborhood noise
disturbance; (2) neighborhood social cohesion; and (3) self-rated phy-
sical health. The mental health and mediators mentioned above were
the dependent variables. In accordance with Fig. 1, the model also
controlled for contextual factors, including migration and socio-
demographic characteristics. As the variables in Table 1 are categorical
variables measured on a dichotomous or ordinal scale and continuous
variables measured on an interval or ratio scale, the effects specified
were estimated as standardized linear regression coefficients from a
Pearson correlation matrix by means of the maximum likelihood
method.

Each correlation in the input matrix was estimated as a polychoric
correlation between two categorical variables (Olsson, 1979), a poly-
serial correlation between a categorical and a continuous variable
(Olsson et al., 1982), or a (standard) product–moment correlation be-
tween two continuous variables (Wonnacott and Wonnacott, 1982).
The polychoric and polyserial correlations are the product–moment
correlations of the standardized normally distributed latent variables
underlying the observed categorical variables as their empirical ex-
pressions. Following the suggestions of others (Iacobucci, 2010), the
model goodness-of-fit was assessed by the following multiple indicators:
goodness of fit index (GFI> 0.95), adjusted goodness of fit index
(AGFI> 0.90), comparative fit index (CFI> 0.95), root mean square

error of approximation (RMSEA<0.05), Parsimony Normed Fit Index
(PNFI> 0.50), and Parsimony Goodness of Fit Index (PGFI> 0.50).
Note that values given in brackets refer to a good fit.

The maximum likelihood methods to estimate the polychoric,
polyserial, and product–moment correlations were programmed in
PRELIS2 (Jöreskog and Sörbom, 1996). The matrix containing these
correlations was used as the input matrix in LISREL8 (Jöreskog and
Sörbom, 1993) in order to also estimate the standardized regression
coefficients in the model by means of the maximum likelihood method.

As the initial model had a relative poor fit to the data
(RMSEA = 0.0925, the CFI = 1.000, the GFI = 0.998, the
AGFI = 0.983) and the parsimonious fit indices suggested less favor-
able parsimony, (PNFI = 0.132, and PGFI = 0.114), several insignif-
icant causal paths were removed from the initial model based on their t-
values (t < 1.645). Finally, marginally significant effects (p < 0.1)
are also reported but should be interpreted with caution. In total, we

Table 1
Summary statistics of the study population (N = 591).

Variable Category Mean (SD) Percentage

GHQ-12 1.28
(1.44)

Physical health Poor or fair 35.03%
Good 30.63%
Very good 21.83%
Excellent 12.52%

Age (years) 31.37
(7.91)

Gender Female 43.99%
Male 56.01%

Personal income (RMB/month) ≤3000 23.01%
3001–6000 35.19%
6001–9000 20.47%
>9000 21.32%

Times of migration 3.66
(1.57)

Residential mobility in Shenzhen 1.86
(1.85)

Migrant's origin Rural 62.27%
Urban 37.73%

Perceived neighborhood
greenness

Very little green 7.30%

Little green 14.00%
Normal 32.30%
Green 23.20%
Very green 23.20%

Duration of exposure (years) 5.36
(4.45)

Frequency of visit Very low 6.80%
Low 10.30%
Normal 31.80%
High 25.00%
Very high 26.10%

Perceived air pollution Heavy air
pollution

20.10%

Some air
pollution

26.20%

Normal 38.90%
Little air
pollution

10.20%

No pollution at
all

4.60%

Perceived noise level Heavy noise 15.90%
Some noise 22.00%
Normal 33.20%
Little noise 16.40%
No noise at all 12.50%

Perceived neighborhood social
cohesion

Very low 10.80%

Low 16.80%
Normal 40.60%
High 16.60%
Very high 15.20%
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tested seven models (see supplementary materials).

4. Results

Table 1 presents the summary statistics of the study population. The
average age of our sample was 31.37 years; about 44% were female. On
average, the age and gender distribution of our sample was similar to
Shenzhen's general population in 2016 (mean age of 32.5 years, 46.4%
female). The final model in Fig. 2 (Model 7 A in the supplementary
materials) shows an improved overall model fit than the initial model:
RMSEA = 0.0469; CFI = 1.000; GFI = 0.994; AGFI = 0.988;
PNFI = 0.626; and PGFI = 0.539. Tables 2 and 3 present the pathways
from green space and other variables to mental health. We did not find
a significant direct path from perceived green space exposure to mental
health. However, two indirect pathways were identified from the
model. First, we found a significant negative indirect effect of perceived
green space on mental health via facilitating social cohesion. Second,
we found the serial mediatory pathway between perceived green space
and mental health via environmental disturbance and social cohesion.
The total indirect effect of perceived green space on mental health was
−0.035 and significant (p < 0.05). Apart from perceived green space
and the identified mediators, we found a positive direct effect from
physical health to mental health. No reciprocal association between
physical health and mental health were found. The effect of mental
health to physical health is weak and not significant.

In addition, we found that migration characteristics also affect mi-
grants' mental health problems indirectly through the channel of phy-
sical health. Residential mobility has a significant (p < 0.05) indirect
effect on mental health problems, mediated by physical health. A
higher residential mobility level reduces people's self-rated physical
health and thereby increases the risk of mental health problems. The
same mediatory pathway was found between migration frequency and
migrants' mental health problems, but its significance level is ques-
tionable (p < 0.1). No effects were identified between the place of
origin and migrants' level of mental health.

Finally, we investigated the effects of sociodemographic character-
istics on mental health, and found that income has a direct effect on
mental health: A higher income contributes to a lower level of mental
health problems. Gender difference effects were also found on both

mental and physical health: Males were found to be less mentally
healthy than females but to have better physical health than females.
This may explain the insignificant total effect of gender on mental
health, as the significantly higher risk of mental health problems for
males is mitigated by their significantly better physical health.

Significance levels: *p < 0.10, **p < 0.05, ***p < 0.01.

5. Discussion

5.1. Green space and mental health

In this study on Chinese internal migrants, we identified a minor
indirect effect of neighborhood green space on migrants' mental health.
The mediatory path contributing to this effect is through social cohe-
sion, and a serial mediatory via environmental disturbance to social
cohesion. This suggests that social cohesion is an important mediator
between perceived green space and mental health for Chinese migrants,
as it mediates two pathways. First, in line with our hypothesis based on
previous studies (Markevych et al., 2017; De Vries et al., 2013; Liu
et al., 2019), we found a positive relationship between perceived green
space and social cohesion, which in turn was associated with better
mental health. However, the other hypothesized mediator through en-
vironmental disturbance composed by perceived air pollution and noise
level, was not found to be directly associated with mental health pro-
blems. This result is in contrast to our hypothesis and the findings of
other studies (Dzhambov et al., 2018b; Dzhambov et al., 2018c; von
Lindern et al., 2016). Possible reasons for the null effect of environ-
mental disturbance on mental health problems in our study could be
related to the measurement of perceived air pollution and noise level
we used, the specific focus on migrants, and the adjustment of other
mediators that reduced the importance of environmental disturbance
on mental health. Yet, we were able to identify an indirect path linking
environmental disturbance to mental health problems through social
cohesion. Our finding suggests that a higher level of perceived en-
vironmental disturbance is associated with lower-rated neighborhood
cohesion. Empirical studies suggest that a higher level of exposure to air
pollution and noise may reduce neighborhood restorative quality (von
Lindern et al., 2016), which may reduce the level of social cohesion
(Dzhambov et al., 2017). Echoing findings elsewhere (Van Renterghem

Fig. 2. Final SEM model describing the direct effects between variables (significance levels: *p < 0.10, **p < 0.05, ***p < 0.01).

Table 2
Standardized direct, indirect, and total effect of perceived green space on mental health.

Pathways Direct effect Indirect effect Total effect

Perceived green space→ Social cohesion→ Mental health problems – −0.019*** –
Perceived green space→ Environmental disturbance→ Social cohesion→ Mental health problems – −0.016** –
Perceived green space→ Mental health problems – −0.035** −0.035**

Significance levels: *p < 0.10, **p < 0.05, ***p < 0.01.
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and Botteldooren, 2016; Gascon et al., 2018), our study also confirms
that even at only the perceptional level, neighborhood green space
could mitigate the negative effects of air pollution and noise. Although
no direct effect on perceived green space on mental health was found,
the mediatory pathways are in line with previous studies (Dzhambov
et al., 2018c). We therefore conclude, with some caution, that higher
levels of perceived neighborhood green space could reduce migrants'
mental health problems. More green space may also reduce environ-
mental disturbances and may enhance neighborhood social cohesion.
The weaker direct and indirect paths between perceived green space
and mental health may be due to a relatively short length of exposure to
the neighborhood environment. As suggested, migrants may not have
been sufficiently exposed to their current neighborhood's natural en-
vironment due to their high residential mobility levels. This may partly
explain why we did not observe a direct effect of perceived neighbor-
hood green space on mental health. Perhaps a more extended exposure
duration would reveal such an effect.

Our results reveal different green space–mental health paths for
internal migrants in China compared to Western studies (e.g.,
Dzhambov et al., 2018a; Sarkar et al., 2018; Wood et al., 2017). Our
novel results concerning the green space–mental health relationship
suggest the importance of specific knowledge construction for different
demographics and social groups regarding the pronounced differences
in health performance and behavior across groups (Pearce, 2018). The
following section therefore discusses the role of migration experience
and migrants’ sociodemographic attributes in understanding the green
space–mental health relationship in our specific context.

5.2. Green space–mental health paths for migrants

By incorporating migration characteristics, we believe that the
analysis provides a more nuanced view on the relationship between
green space and mental health. We found that migrants who reported
higher residential mobility rates in Shenzhen were likely to experience
poorer physical health, and therefore poorer mental health. This finding
confirms a hypothesis that we formulated based on mobility–health
studies, namely that residential mobility is associated with an increased
risk of poor health performance (Oishi and Schimmack, 2010). Migrants
are found to be more residentially mobile than non-migrants in host
cities due to hukou restrictions, a lack of financial resources and sup-
port, and a relatively low starting point in the housing market (Cui
et al., 2016; Huang et al., 2014). In this respect, migrants are at greater
risk for mental health problems. Migration is regarded as a special form
of residential mobility that takes place less frequently but usually in-
volves long-distance movements (Tolbert et al., 2009). Our results
suggest that a frequent migration experience may also have negative
impacts on migrants’ physical health, although the significance level of
the effect is questionable.

Concerning sociodemographic characteristics, our results indicate
that male migrants are physically healthier but mentally less healthy
than female migrants. Previous studies in China reported that male
migrants perceive a higher level of discrimination compared to female
migrants (Lin et al., 2011), resulting in considerably more mental

health issues among male migrants. Further, we found that higher in-
come levels reduce the level of mental health problems and contribute
to physical health. People with more financial resources can spend
more on leisure and entertainment activities, both of which contribute
to physical and mental wellbeing (Cummins, 2000). Male migrants and
migrants on low incomes experience more stress in their urban lives,
resulting in poorer mental health.

5.3. Strengths, limitations, and future research

This study addressed the limitations of many green space–mental
health studies (Dzhambov et al., 2018a) by using SEM to test multiple
mediatory pathways. In addition, this study is among the first to explore
the green space–mental health pathways in the context of internal mi-
grants in China (for exceptions, see Helbich et al., 2019; Liu et al.,
2019). Our model has yielded novel results concerning the green
space–mental health relationship for these migrants, by taking into
account their distinctive socioeconomic background. We hope that by
addressing the complex green space–mental health relationship for a
specific population group, we will stimulate a discussion on context-
specific research.

Our study had some limitations. First, we only measured perceived
neighborhood green space based on the respondents’ subjective ex-
periences, considering their high residential mobility level in host ci-
ties. Yet, we cannot rule out that our findings also hold for objective
green space measures, such as the normalized difference vegetation
index (Helbich, 2019). Second, this study specified the pathways be-
tween perceived green space and mental health for migrants only.
However, the pathways might differ among non-migrant groups in
Shenzhen. Third, the low response rate in the study limits the gen-
eralization of our findings. Finally, reverse causalities cannot be ex-
cluded due to the cross-sectional nature of this study, and the mediation
effect might be overestimated.

We suggest that future research should build upon our findings by,
for example, conducting comparison studies in different contexts (e.g.,
migrants in Europe), comparing models between migrant and non-mi-
grant groups, incorporating objectively measured green space and other
potential mediators, and accounting for the role of blue space. There is
also need for qualitative studies to understand how migrants experience
urban green space in host cities and how green space-mental health
pathways differ between migrants and local residents.

6. Conclusions

This study examined the green space–mental health relationship for
internal migrants in China through multiple mediators. Although the
contribution of green space to good mental health was minor and only
through indirect pathways, we found that perceived neighborhood
green space played a beneficial role in terms of reducing environmental
disturbance from air pollution and noise and promoting neighborhood
social cohesion. Our results suggest that the association between per-
ceived green space exposure and mental health for Chinese internal
migrants forms distinctive mediatory paths comparing to different

Table 3
Standardized direct, indirect, and total effect of other variables on mental health.

Pathways Direct effect Indirect effect Total effect

Environmental disturbance→ Social cohesion→ Mental health problems – 0.022* 0.022*
Social cohesion→ Mental health problems −0.047** – −0.047**
Physical health→ Mental health problems −0.385*** −0.002*** −0.387***
Residential mobility → Physical health→ Mental health problems – 0.0.47** 0.047**
Migration frequency→ Physical health→ Mental health problems – 0.025* 0.025*
Gender→ Physical health→ Mental health problems – −0.084** –
Gender→ Mental health problems 0.136*** −0.084** 0.052
Income→ Mental health problems −0.174*** – −0.174***
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population groups suggested by others. Policymakers are advised to
ensure a stable residential experience for migrants in host cities, to
reduce the risks for migrants’ physical and mental health.
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