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Abstract 

Background: In recent decades, China has experienced dramatic changes to its social and economic environment, 
which has affected the distribution of wellbeing across its citizens. While several studies have investigated individual 
level predictors of wellbeing in the Chinese population, less research has been done looking at contextual effects. This 
cross-sectional study looks at the individual and contextual effects of (regional) education, unemployment and mar-
riage (rate) on individual happiness, life satisfaction and depressive symptomatology.

Methods: Data were collected from over 29,000 individuals (aged 18 to 110, 51.91% female) in the China Fam-
ily Panel Studies, and merged with county level census data obtained from the 2010 China Population Census and 
Statistical Yearbook. To explore contextual effects, we used multilevel models accounting for the hierarchical structure 
of the data.

Results: We found that a one-year increase in education was associated with a 0.17% increase in happiness and 
a 0.16% decrease in depressive symptoms. Unemployed men were 1% less happy, 1% less satisfied with life and 
reported 0.84% more depressive symptoms than employed men while minimal effects were seen for women. Single, 
divorced and widowed individuals had worse outcomes than married individuals (ranging from 2.96 to 21% differ-
ences). We found interaction effects for education and employment. Less educated individuals had greater happiness 
and less depressive symptoms in counties with higher average education compared to counterparts in less educated 
counties. In contrast, more educated individuals were less satisfied with life in more educated counties, an effect that 
is possibly due to social comparison. Employed individuals had lower life satisfaction in areas of high unemployment, 
while levels were constant for the unemployed. A 1% increase in county marriage rate was associated with 0.33 and 
0.24% increases in happiness and life satisfaction respectively, with no interactions. We speculate that this effect could 
be due to greater social cohesion in the neighbourhood.

Conclusions: Our results show that policies designed to improve employment and marriage rates will be beneficial 
for all, while interventions to encourage positive social comparison strategies may help to offset the negative effects 
of increasing neighbourhood average education on the highly educated.
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Background
Over the past decade, interest in wellbeing has expanded 
exponentially across the world. Most countries now 
realise the value of using wellbeing as a policy goal 
and a measure of social progress. Mental wellbeing, in 
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particular, is important, as it leads to positive outcomes 
for the individual in other domains of life such as rela-
tionships, work productivity and physical health [1], 
which in turn impacts a whole country’s stability and 
economic prospects. Much of the research investigating 
mental wellbeing has been based on Western samples but 
these findings cannot be generalised to other countries 
[2, 3]. China is an especially interesting country in which 
to study mental wellbeing as it has experienced dramatic 
changes to its social and economic environment. These 
changes have not been uniform across the country which 
has resulted in China shifting from being one of the most 
egalitarian countries in terms of life satisfaction to one 
of the least [4]. Compared to the past decades, there is 
now a much higher discrepancy in percentage of people 
with high life satisfaction amongst those with the highest 
and the lowest incomes and educational qualifications. 
Among those in the highest income and better educated 
group, the percentage of people with high life satisfaction 
has increased but in contrast, the lowest income group 
has experienced substantial declines in life satisfaction 
over China’s transition period [4].

There is an abundance of research that has investi-
gated the influence of individual level socio-demographic 
and socio-economic characteristics on mental wellbe-
ing, showing the benefits of belonging to a higher socio-
economic class: having a higher income (up to a certain 
value), having more education, being employed and 
being married [5, 6]. These positive effects have also been 
shown in China [7–11]. However, people do not live in 
isolation and less attention has been paid to the influence 
of contextual level characteristics on mental wellbeing 
in China. This study aims to contribute to this relatively 
unexplored field.

In this study, we conceptualise mental wellbeing as life 
satisfaction and happiness. Life satisfaction is the most 
pervasive measure of wellbeing, both within research and 
policy. It requires a cognitive appraisal of one’s life [12]. 
Happiness captures hedonic wellbeing, which focuses on 
pleasure attainment and pain avoidance [13]. We also use 
a measure of depressive symptomology. Mental wellbe-
ing and depression are two constructs that are correlated 
[14], but have genetic and environmental specificities 
which suggest the two to be aetiologically independent 
[15, 16]. We will now give an overview of the literature 
on contextual effects on mental wellbeing and depres-
sive symptoms/depression. Unless specified, the research 
reviewed is based on Western samples.

Neighbourhood contextual influences
Studies examining neighbourhood contextual effects 
often use a composite measure of neighbourhood dep-
rivation which takes into consideration aspects such as 

number of people living in poverty, ethnic heterogeneity 
and residential stability. Living in deprived neighbour-
hoods is associated with lower levels of life satisfaction 
and higher levels of depressive symptoms/depression 
incidence [17–23]. However the literature is mixed as 
other studies have found no association [18, 24, 25]. 
These inconsistent findings are typically due to heteroge-
neous measurements of neighbourhood characteristics, 
individual level control variables and outcomes.

Some studies have honed-in on specific aspects of 
the socioeconomic and socio-demographic contextual 
environment. Higher neighbourhood income and local 
employment levels have been independently shown to be 
associated with decreased risk of depression [26, 27] and 
higher individual wellbeing [6, 28–31]. One major limita-
tion of these studies is that they often only examine a sin-
gle neighbourhood factor, even though neighbourhood 
factors are highly intercorrelated. In our current study we 
investigate associations while adjusting for other relevant 
individual and neighbourhood factors.

There are several explanations as to why the inhab-
itants of richer neighbourhoods may have better out-
comes. Advantaged neighbourhoods have the finances to 
provide services and amenities that can boost the men-
tal health of its inhabitants. Socioeconomically advan-
taged neighbourhoods are high in social capital and low 
in social disorder, which bolsters public trust and avail-
ability of social support for individuals [19]. Individuals 
living in disadvantaged neighbourhoods may suffer in 
their mental health because they may feel sympathy for 
the many disadvantaged people around them, they may 
worry about the security of their own situation, or they 
may suffer from the repercussions of disadvantage in the 
entire region (e.g. crime, lower economy) [32].

In addition to main (absolute) effects, there are also 
interesting interactions (relative effects) between indi-
vidual and contextual level factors on the outcomes of 
mental wellbeing and depression. Evidence shows that 
individuals are more satisfied with their lives when their 
own social status is higher than their neighbours [17]. 
Relative deprivation and relative income rank have also 
been shown to be associated with higher odds of depres-
sion [33]. When studies have looked at the interaction 
between individual unemployment and local unemploy-
ment, they find that the wellbeing of the unemployed 
tends to be higher in areas where unemployment rate is 
higher [28, 31, 34, 35]. Nikolaev [36] showed that rela-
tive regional education is negatively associated with hap-
piness. These effects may be due to social comparison 
processes and the impact of social norms. Social com-
parison is when an individual compares his/her situa-
tion to the situation of others [37]. Most often, people 
compare themselves to others who are better off [38] 
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and this activates a specific feeling of “relative depriva-
tion” [36, 39]. This occurs when individuals do not feel 
that they meet the conditions of the social norm and so 
do not have their physical or psychological needs satis-
fied [40], this in turn lowering wellbeing [41]. Disadvan-
taged individuals who are living in more disadvantaged 
neighbourhoods may feel less stigma and externalise the 
reasons for their own situation, so their wellbeing tends 
to be better [28].

Contextual effects in China
While evidence concerning contextual effects is abun-
dant in the Western context, such findings cannot be 
directly translated to the situation in China. Cultural 
differences may play an important role in differentiat-
ing the effect of contextual factors in Eastern and West-
ern cultures. Culture shapes how individuals judge 
people around them [42] and so it is very likely that 
culture will also shape how individuals judge them-
selves as they compare themselves with others. Stud-
ies investigating the contextual influences on wellbeing 
and mental health in China is sparse and predominately 
on income, showing positive effects of neighbourhood 
economics status, with relative income positively asso-
ciated as well [10, 43, 44]. In addition to income, fac-
tors such as education, unemployment and relationship 
status are equally important to study in China. Educa-
tion has been shown to be positively associated with 
subjective wellbeing in both rural and urban regions 
[8, 10, 11] while negative (and sometimes null) asso-
ciations have been found with depression and mood 
disorders [9]. Unemployment is associated with lower 
wellbeing and increased likelihood of depression and 
mood disorders [7, 9]. Married individuals in China 
tend to be happier than those who are unmarried, with 
those who are widowed or divorced often suffering the 
most, being less happy, more depressed or having more 
symptoms of mood disorders [7, 9–11]. No studies have 
looked at the contextual effects of education, employ-
ment and relationship status on wellbeing and mental 
health in China, and such effects may be even bigger 
than the individual effects found, which may have pol-
icy implications.

This current study has two aims:

1. To explore individual level and contextual level 
effects of education, employment and relationship 
status on individual mental wellbeing and depressive 
symptomatology in China.

2. To see if the contextual effects are similar for individ-
uals at both the higher and lower ends of education 
level, and for those of different employment and rela-
tionship statuses.

We used data from over 29,000 individuals spanning 18 
to 110 years of age taken from the China Family Panel Stud-
ies (CFPS), a nearly nationwide social survey [45]. A com-
mon operationalisation of neighbourhoods is to use census 
tracts, which are geographical regions defined for the pur-
pose of the census [46, 47]. Similarly in other countries 
such as the UK, Canada, Germany and the Netherlands, 
administratively defined areas such as electoral wards, 
regional unitary authorities, postcode areas and boroughs 
are commonly used to define neighbourhoods [47, 48]. In 
the current study we use county-level data, which is the 
lowest geographical subdivision available from the 2010 
China Population Census and Statistical Yearbook. This is 
comparable with regions as used in Western studies. We 
explore effects on the entire 18 to 110 years age range, and 
we also look at individuals of working age, between 18 and 
59, who will have different priorities especially in relation 
to their own employment status. Furthermore we split our 
analysis by sex, and urban-rural dwellers, given that sig-
nificant differences have been found before with respect to 
our outcomes [7, 10].

Methods
Sample
This study used data from the 2010 wave of the large 
scale, nearly nationally representative China Family Panel 
Studies (CFPS). The CFPS is conducted by the Institute 
of Social Science Survey (ISSS), Peking University, and 
was designed to examine a range of topics including edu-
cation, employment, family dynamics, health and child 
development [45]. All individuals from 14,798 house-
holds from 25 provinces in China were selected through a 
multistage probability sample procedure. Participants in 
CFPS represent geographical regions of China that con-
tain 95% of the Chinese population in mainland China. 
CFPS samples covered 25 provinces in Mainland China, 
in which Tibet, Qinghai, Xinjiang, Ningxia, Inner Mon-
golia, and Hainan provinces were excluded from the sam-
ple to reduce costs. The exclusion of sampling from these 
provinces means that we cannot say that the sample is 
nationally representative but since the population within 
these excluded provinces make up only 5% of the popula-
tion of China, estimates are unlikely to be affected. Ques-
tionnaire data were collected by interviewers through 
home visits. For better control of the implementation 
costs and time, CFPS employed local interviewers mainly 
from the sampled neighbourhood communities in the 
baseline survey. Each interviewer was in charge of two 
neighbourhood communities, and in big cities, 2–5 addi-
tional interviewers were required. Computer Assisted 
Personal Interviewing (CAPI) technology was used in 
CFPS. Participants were asked the questions out loud by 
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the interviewers face to face. The interviewer presents the 
informed consent form to the interviewee, which must 
be read out if necessary, and the interview can only start 
after the interviewee signs and confirms it.

Corresponding with the legal age of marriage, females 
under 18 and males under 20 were excluded from the 
analysis. Also excluded were migrants, which we classi-
fied as those who both held a different household regis-
tration (“hukou”) to their current place of residence and 
also had not been living in the current area at the age of 
3 or 12. Migration is a significant social phenomenon in 
China and migrants have been shown to have distinctly 
different demographic profiles while being allowed lim-
ited access to public services in their destination cities 
[49] – they were thus excluded from the current analyses 
to prevent additional confounding and bias in our model. 
In total, 3793 individuals were excluded and 29,807 were 
used in our main analyses though different individuals 
had different missing observations for our predictor, out-
come and control measures. Given the minimal observa-
tion missingness (0–6%), we conducted complete case 
analyses. The mean age of these individuals was 47.18 
(SD = 15.52, range = 18 to 110) and 51.94% were female.

Contextual data were obtained from the 2010 China 
Population Census and Statistical Yearbook., with county 
level data as the lowest geographical subdivision. While 
policies for government spending and social services are 
made at the level of the province, the policies are car-
ried out based on financial availability at the county level. 
There are 2861 county units in Mainland China ranging 
from population sizes of 2215 to 5,044,430. The CFPS 
gathered information on 641 county units, with popula-
tions ranging from 44,867 to 5,044,430 (mean = 680,526, 
SD = 807,949). In our sample, the number of individu-
als in each county ranged from 33 to 347 (mean = 185, 
SD = 57).

Measures
Details of the measures used are provided in Table  1, 
including descriptions, sample items and items ranges 
where applicable.

Our outcome variables are happiness, life satisfaction 
and depressive symptomatology. Happiness was meas-
ured using a self-reported single item: “How happy are 
you?” and life satisfaction was measured using a self-
reported single item: “How satisfied are you with your life 
as a whole these days?”. Participants were asked to rate 
their happiness and life satisfaction on a 5-point scale 
ranging from 1 (low happiness/life satisfaction) to 5 (high 
happiness/life satisfaction). Depressive symptomatology 
was a sum composite of 6 items from the short form of 
the Centre for Epidemiologic Studies Depression Scale 

(CES-D). For each item, respondents were asked how 
often they felt this way during the past month: almost 
every day, two or three times a week, two or three times a 
month, once a month, or never. Each item, such as “How 
often in the past month did you feel so depressed that 
nothing could cheer you up?”, were rated on a 5-point 
scale (ranging from 1 “never” to 5 “almost every day”) and 
the overall depression scored ranged from 6 to 30 where 
a higher score meant greater depressive symptomatology. 
The 6 items have a Cronbach’s alpha of 0.85.

Statistical analysis
A multilevel analytical approach is needed to explore 
contextual effects [21, 53]. This accounts for the hier-
archical structure of the data. In the current study, we 
build multilevel models with individuals nested within 
families, then nested within county. For each outcome, 
we built two models – the first to examine the main 
effects of education, employment and relationship status 
(individual and contextual), and the second to examine 
if individual level and contextual level factors interact, 
including control variables in each. Altogether, for each 
of our 3 outcomes, we statistically tested 6 individual 
level predictors (education, employment status and 4 
relationship dummy variables), 3 contextual level pre-
dictors (county average education, employment rate and 
marriage rate) and 9 interaction effects (between indi-
vidual level and county level predictors of education, 
employment and relationship). We used the Benjamini-
Hochberg False Discovery Rate (FDR) Procedure to con-
trol for multiple testing of these effects of interest to give 
us an indication of the strongest, most robust effects. 
We also repeated this analysis on individuals of working 
age. Furthermore we split our analysis by sex, and urban-
rural dwellers.

Results
Mean and standard deviation of our predictor and out-
come variables are given in Table  1. Supplementary 
Tables  1 and 2 give the breakdown of employment sta-
tus and marital status. Supplementary Table  3 presents 
the correlations between our predictors and outcomes of 
interest.

A multilevel model was used for our main analysis, 
with estimates of coefficients obtained through maxi-
mum likelihood. Table  2 show the effects of individual 
and county level education, employment status and 
relationship status on happiness, life satisfaction and 
depressive symptomatology respectively. Supplementary 
Table 4 shows the model for participants aged 18 to 59, 
which is the official age before retirement, with compa-
rable results.
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Individual level correlates of wellbeing and depressive 
symptomatology
At the individual level, we find evidence for a positive 
association between education and happiness (b = 8.40E-
03, SE = 1.64E-03, p  < 0.001) and a negative association 
between education and depressive symptomatology 
(b = − 0.04, SE = 6.04E-03, p  < 0.01). The significance of 
these findings is driven by the standard errors and we 
note that the point estimates are very small and of low 
ecological importance. Spending one more year in educa-
tion results in a 0.17% increase in happiness, and 0.16% 
decrease in depressive symptomatology.

We found no association between unemployment and 
wellbeing or depressive symptomatology. Supplementary 
Table 5 shows results from models where unemployment 
was a set of dummy variables modelling the different 

reasons given for unemployment. The strongest effects in 
the table show that those who are unemployed because 
they have enough economic capability and hence have no 
need to work are happier (b = 0.21, SE = 0.06, p < 0.001) 
and more satisfied with life (b = 0.28, SE = 0.07, p < 0.001) 
than the employed. Those who are unemployed due to 
retirement are happier (b = 0.06, SE = 0.03, p < 0.05), 
more satisfied with life (b = 0.10, SE = 0.03, p < 0.001) and 
less depressed (b = − 0.82, SE = 0.10, p < 0.001) than the 
employed. Those who are too old and feeble to work are 
happier than the employed (b = 0.07, SE = 0.02, p < 0.01). 
Those who have no working capability due to disability 
and illness are less happy (b = − 0.10, SE = 0.04, p < 0.01) 
and have more depressive symptoms (b = 1.57, SE = 0.13, 
p < 0.001) than the employed. The unemployment vari-
able in this model had a lot of missing data, with many 

Table 2 Wellbeing and depressive symptoms predicted by individual and contextual level factors (Page 8, Line 204)

Note. Multilevel model with individual and contextual education, employment status and relationship status predicting happiness, life satisfaction and depressive 
symptoms. Employment status was coded as 0 for being employed and 1 for being unemployed. Relationship status was added into the model as a set of dummy 
variables. The relationship dummy set’s reference state was being married. p-values were adjusted using the Benhamini-Hochberg False Discovery Rate Procedure to 
control for multiple testing of the effects of interest, thus we only indicate FDR significance for our predictors of interest – individual and contextual level of education, 
employment and marriage

*p < 0.05, **p < 0.01, ***p < 0.001, aFDR

Happiness Life Satisfaction Depressive symptoms

Estimate SE Estimate SE Estimate SE

Intercept 0.78 0.46 0.41 0.46 12.97 1.67

Years in Education 8.40E-03***a 1.64E-03 1.21E-03 1.69E-03 −0.04***a 6.04E-03

Employment status −6.75E-04 0.01 − 1.26E-04 0.01 0.03 0.05

Relationship status dummy set

  Single −0.25***a 0.03 − 0.14***a 0.03 0.74***a 0.10

  Cohabitation −0.25* 0.12 −0.10 0.13 1.03* 0.46

  Divorced −0.59***a 0.05 −0.48***a 0.05 0.93***a 0.18

  Widowed −0.29***a 0.03 −0.19***a 0.03 1.05***a 0.10

County average education 0.02 0.03 3.78E-03 0.03 −0.09 0.10

County unemployment rate 0.17 0.25 −0.31 0.26 0.25 0.93

County marriage rate 0.02***a 4.24E-03 0.01**a 4.32E-03 −2.58E-02 1.55E-02

Age −0.04*** 2.48E-03 −0.02*** 2.55E-03 0.01 9.15E-03

Age squared 4.49E-04*** 2.47E-05 3.45E-04*** 2.54E-05 −2.60E-04** 9.13E-05

Female 0.10*** 0.01 0.10*** 0.01 0.28*** 0.04

Non Han 0.03 0.03 7.79E-03 0.03 −0.24* 0.12

Urban 0.02 0.02 −0.10*** 0.02 4.04E-03 0.07

Health −0.16*** 5.95E-03 −0.15*** 6.14E-03 1.27*** 0.02

Log income per capita 0.11*** 7.92E-03 0.14*** 8.07E-03 −0.29*** 0.03

Log asset per capita 0.18*** 0.03 0.23*** 0.03 −0.34*** 0.10

Log county GDP per capita 0.05 0.03 −0.02 0.03 −0.22 0.12

Log county asset per capita −0.11** 0.04 −0.09* 0.04 0.03 0.13

Observations 26,682 27,196 26,981

Nfamilies 12,501 12,521 12,470

Ncounties 158 158 158

AIC 72,305.24 75,537.70 143,689.74



Page 7 of 14Wang et al. BMC Public Health          (2022) 22:611  

unemployed individuals responding with “other” or not 
giving a reason at all.

Single individuals are 5% less happy (b = − 0.25, 
SE = 0.03, p  < 0.001), 2.8% less satisfied with their 
life (b = − 0.14, SE = 0.03, p  < 0.001) and 2.96% more 
depressed (b = 0.74, SE = 0.10, p = < 0.001) than mar-
ried individuals. Divorced individuals are 11.8% less 
happy (b = − 0.59, SE = 0.05, p  < 0.001), 9.6% less satis-
fied with their life (b = − 0.48, SE = 0.05, p  < 0.001) and 
3.72% more depressed (b = 0.93, SE = 0.18, p  < 0.001) 
than married individuals. Widowed individuals are 5.8% 
less happy (b = − 0.29, SE = 0.03, p < 0.001), 3.8% less sat-
isfied with their life (b = − 0.19, SE = 0.03, p < 0.001) and 
21% more depressed (b = 1.05, SE = 0.10, p < 0.001) than 
married individuals. We found weak (greater standard 
error) evidence to suggest that cohabiting individuals 
were less happy (b = − 0.25, SE = 0.12, p < 0.05) and more 
depressed (b = 1.03, SE = 0.46, p  < 0.05) than married 
individuals.

Contextual level correlates of wellbeing and depressive 
symptomatology
At the contextual level, we did not find evidence to sup-
port an association between county average education 
level or county unemployment rate and individual well-
being or depression. We did find evidence that county 
level marriage rate is positively associated with individual 
happiness (b = 0.02, SE = 4.24E-03, p < 0.001) and life sat-
isfaction (b = 0.01, SE = 4.32E-03, p = < 0.01). This means 
that a 1% increase in the marriage rate within a county is 
associated with a 0.33% increase in individual happiness 
level and a 0.24% increase in individual life satisfaction 
level.

Interaction effects between individual and contextual level 
factors
Table  3 shows the results of our models that tested for 
the existence of interaction effects between the individ-
ual and contextual levels factors on our outcomes. We 
found evidence for interaction effects between individual 
and county average education on all three outcomes. The 
interaction effect of education on happiness (b = − 3.14E-
03, SE = 1.01E-03, p = < 0.01) is shown in Fig.  1a, which 
splits individuals into those whose number of years 
in education is less than the overall national average 
(8.95 years, calculated as an average of the county edu-
cation averages, based on census data) and those whose 
number of years in education is more than the overall 
national average. Figure  1a plots average happiness of 
these two groups in each county as a function of county 
average number of years in education showing less 

educated individuals are happier in counties that have 
higher average education, compared to less educated 
individuals in less educated counties. The difference in 
happiness for the more educated in these different coun-
ties is much smaller, though a similar trend is indicated.

Figure  1b shows the interaction effect of educa-
tion on life satisfaction (b = − 3.77E-03, SE = 1.02E-03, 
p < 0.001). We can see opposite effects for the high and 
low educated groups – that those with more education 
have higher life satisfaction in counties with lower aver-
age education compared to their counterparts in more 
educated counties, while individuals with less education 
have higher life satisfaction in counties with higher aver-
age education compared to their counterparts in coun-
ties with lower average education. Figure  1c shows the 
interaction effect of education on depression (b = 0.03, 
SE = 3.66E-03, p  < 0.001). We see that those with low 
education have lower depressive symptoms in counties 
with higher average education compared to lower edu-
cated individuals in counties with lower average educa-
tion. A similar smaller effect is seen for individuals with 
high education. Table  3 also shows that an interaction 
effect also exists between individual unemployment and 
county unemployment rates for life satisfaction (b = 0.41, 
SE = 0.12, p  < 0.01). Figure  1d shows this interaction 
effect whereby employed individuals are less satisfied 
with their life in counties where unemployment rates are 
high compared to in counties where unemployment rates 
are low, while effects for the unemployed are very small. 
Supplementary Table 6 shows the model for participants 
aged 18 to 59. Results were comparable, however in this 
model, we did not find a significant interaction effect for 
education on the outcomes of happiness and life satisfac-
tion and employment for the outcome of life satisfaction, 
though betas were in the same direction.

Group differences
While slight differences were seen in effect sizes from 
models that separated males and females (Supplemen-
tary Tables  7 and 8), results were generally compara-
ble with those of the overall combined model. The only 
notable difference that emerged was the main effect of 
unemployment. Men who were unemployed were less 
happy (b = − 0.05, SE = 0.02, p < 0.01), less satisfied with 
life (b = − 0.05, SE = 0.02, p < 0.05) and had more depres-
sive symptoms (b = 0.21, SE = 0.07, p  < 0.01) than men 
who were employed, while associations between employ-
ment and mental health for women were weakly sup-
ported with unemployed women being happier (b = 0.40, 
SE = 0.20, p < 0.05).

Similarly, results were generally comparable with the 
overall combined model when we built models separating 
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urban and rural dwellers (Supplementary Tables  9 
and 10). One notable difference was the association 
between individual education level and life satisfaction, 
which is small and non-significant for urban dwellers 
(b = − 1.71E-03, SE = 2.55E-03, p = 0.50) and positive 
for rural dwellers (b = 4.70E-03, SE = 2.29E-03, p < 0.05). 
Standard deviation and range of education levels were 
similar in both urban and rural samples so our results 
were not due to a restriction of range effect.

Discussion
This is the first study that looks at contextual effects of 
neighbourhood education level, employment rate and 
marriage rate on the outcomes of mental wellbeing and 
depressive symptoms in a Chinese sample. At the indi-
vidual level, spending more years in education and being 
married is associated with better outcomes. Individuals 
who are less educated tend to have better outcomes in 
more educated counties, compared to their counterparts 

Table 3 Model containing interaction effects between individual and county level factors predicting wellbeing and depressive 
symptoms (Page 10, Line 256)

Note. Multilevel model containing main effects and interactions effects between individual education level, employment status and relationship status, and county 
level average education, employment rate predicting marriage rate, predicting happiness, life satisfaction and depressive symptoms. Employment status was coded 
as 0 for being employed and 1 for being unemployed. Relationship status was added into the model as a set of dummy variables. The relationship dummy set’s 
reference state was being married. p-values were adjusted using the Benhamini-Hochberg False Discovery Rate Procedure to control for multiple testing of the effects 
of interest, thus we only indicate FDR significance for the interaction effects of education, employment and marriage

*p < 0.05, **p < 0.01, ***p < 0.001, aFDR

Happiness Life Satisfaction Depressive symptoms

Estimate SE Estimate SE Estimate SE

Intercept −10.55** 3.87 −7.20 3.94 36.83** 14.26

Years in Education 0.04*** 9.14E-03 0.03*** 9.27E-03 −0.29*** 0.03

Employment status −0.01 0.04 −0.14** 0.04 0.40** 0.15

  Single 0.20 0.36 0.42 0.34 −0.24 1.21

  Cohabitation −1.33 2.26 −5.04* 2.33 8.78 8.36

  Divorced 1.35 0.88 −0.21 0.91 0.54 3.28

  Widowed 0.12 0.39 −0.21 0.41 −0.54 1.47

County average education 0.04 0.03 0.03 0.03 −0.28** 0.10

County unemployment rate 0.21 0.26 −0.48 0.27 0.52 0.96

County marriage rate 0.02*** 0.43 1.12* 0.44 −1.92 1.58

Interaction: Education −3.14E-03**a 1.01E-03 −3.77E-03***a 1.02E-03 0.03***a 3.66E-03

Interaction: Unemployment 0.03 0.12 0.41**a 0.12 −1.03* 0.44

Interaction: Single −6.32E-03 5.13E-03 −7.81E-03 0.48 0.01 0.02

Interaction: Cohabitation 0.01 0.03 0.07* 0.03 −0.11 0.11

Interaction: Divorced −0.03* 0.01 −3.76E-03 0.01 5.33E-03 0.05

Interaction: Widowed −5.72E-03 5.55E-03 4.35E-04 5.76E-03 0.02 0.02

Age −0.04*** 2.48E-03 −0.02*** 2.55E-03 9.06E-03 9.15E-03

Age squared 4.46E-04*** 2.47E-05 3.41E-04*** 2.55E-05 −2.19E-04* 9.14E-05

Female 0.10*** 0.01 0.11*** 0.01 0.26*** 0.04

Non Han 0.04 0.03 0.01 0.03 −0.28* 0.12

Urban 0.01 0.02 −0.11*** 0.02 0.02 0.07

Health 0.16*** 5.96E-03 0.15*** 6.15E-03 −1.26*** 0.02

Log income per capita 0.15 0.08 0.08 0.08 −0.27 0.28

Log asset per capita 1.04*** 0.31 0.86** 0.32 −2.12 1.15

Log county GDP per capita 0.07 0.07 −0.08 0.07 −0.15 0.27

Log county asset per capita 0.81* 0.33 0.59 0.34 −1.90 1.23

Interaction: Income −3.53E-03 7.53E-03 5.58E-03 7.66E-03 −1.26E-03 0.03

Interaction: Asset −0.07** 0.03 −0.05* 0.03 0.15 0.10

Observations 26,682 27,196 26,981

Nfamilies 12,501 12,521 12,470

Ncounties 158 158 158

AIC 72,293.46 75,513.78 143,623.00
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in less educated counties. More educated individu-
als tend to have lower life satisfaction in more educated 
counties compared to such individuals in less educated 
counties. Employed individuals are less satisfied with 
life in counties where the unemployment rate is high 
compared to low, while differences were minimal for the 
unemployed. A 1% increase in the marriage rate within a 
county is associated with a 0.33% increase in individual 
happiness and a 0.24% increase in individual life satisfac-
tion. We discuss these results in more detail in the fol-
lowing sections.

Education
At the individual level, our analysis showed that, control-
ling for factors such as age, gender and income, individ-
uals who have spent more years in education also have 
higher levels of happiness and lower levels of depressive 
symptomatology. This result is in line with previous stud-
ies in China [10, 11] and worldwide [6]. However these 
effects are extremely small and likely not of ecological 
significance. Contextual education level was not associ-
ated with our outcomes, though significant interactions 
were found.

a b

c d

Fig. 1 Interactions effects of individual and county level factors on wellbeing and depressive symptoms. Note. Line type refers to individual 
education level. a Interaction effect of individual and county education on happiness. Individuals were placed in the less educated group if their 
total number of years spent in education was less than the national average (8.95 years) and placed in the more educated group if they spent more 
years in education than the national average. Graphs shows that both high and low educated individuals are happier in more educated counties, 
though the effect is greater for less educated individuals. b Interaction effect of individual and county education on life satisfaction. Individuals were 
placed in the less educated group if their total number of years spent in education was less than the national average (8.95 years) and placed in the 
more educated group if they spent more years in education than the national average. Graphs shows that high and low educated individuals react 
differently to county education average. The more educated individuals are more satisfied with life in counties where average education is lower, 
while the opposite is true for less educated individuals. c Interaction effect of individual and county education on depressive symptoms. Individuals 
were placed in the less educated group if their total number of years spent in education was less than the national average (8.95 years) and placed 
in the more educated group if they spent more years in education than the national average. Graphs shows that both high and low educated 
individuals report fewer depressive symptoms in more educated counties, though the effect is greater for less educated individuals. d interaction 
effect of individual unemployment status and county unemployment rate on life satisfaction. This graph shows that the employed are less satisfied 
with life in counties where the unemployment rate is high, while there are minimal differences in life satisfaction for the unemployed
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For our happiness outcome, we found that individu-
als who were less educated tended to be happier in 
more educated counties, with a smaller effect for more 
educated individuals. We also saw that higher county 
education predicted lower depressive symptomatology. 
Living in deprived neighbourhoods has been shown to 
be associated with lower levels of life satisfaction and 
higher levels of depressive symptoms/depression inci-
dence in Western societies [17–23]. Higher neighbour-
hood income and local employment levels have been 
independently shown to be associated with decreased 
risk of depression [26, 27] and higher individual well-
being [6, 28–31]. Low neighbourhood education level 
is another indicator of neighbourhood deprivation, 
and so our finding that higher contextual education is 
associated with more happiness and fewer depression 
symptoms is in line with previous findings. A more 
educated county may indicate greater availability of 
resources – in addition to better access to education 
the county may also have better access to healthcare 
(including mental health) and other public services. 
This may be a result of county level governing deci-
sions. These resources may be required and accessed 
more often by disadvantaged individuals so having a 
greater county level effect on them.

Our results for life satisfaction in relation to education 
suggest that we are tapping into additional mechanisms 
here. We found that more educated individuals tend to 
have lower life satisfaction in more educated counties 
compared to such individuals in less educated counties. 
This effect may suggest that social status benefits [36] 
are reduced when higher education is more of a norm. 
In general, more educated individuals enjoy feelings of 
achievement and competence from academic successes, 
leading to their higher wellbeing. Achievement par-
ticularly leads to life satisfaction, and less to happiness 
or depression, because life satisfaction comes from an 
evaluation of one’s achievements and aspirations, while 
happiness is linked more to positive experience [54] and 
depressive symptomatology is linked more to affect. The 
definition of “achievement” however is highly contex-
tual – gaining a university degree can be deemed a great 
achievement in areas where few people even go to uni-
versity, while in an area where a university degree is the 
norm, gaining one will be less of a notable achievement. 
Therefore, the life satisfaction gains from academic suc-
cess will vary for highly educated individuals in more 
and less educated counties who will evaluate their own 
achievement differently due to social comparison effects.

Our results showed an opposite effect for less edu-
cated people and life satisfaction – they are actually 
more satisfied with life when they are in a county with 

higher average education. We could be tapping into 
similar effects as seen for our happiness and depression 
outcomes. If social comparison effects are still at play 
for these individuals, this supports the view that not all 
forms of upward social comparison are negative [55]. 
Chinese people have a core belief that education, talent 
and hard work are key factors to economic success, and 
this gives them hope and belief in social mobility [56]. 
Therefore, in counties with higher average education, 
those with lower education may admire and be encour-
aged by the general high education around them.

We can compare our results for education with a study 
conducted by Nikolaev (2016) [36] with a sample of Aus-
tralians. In contrast to the predominantly positive corre-
lation between wellbeing and contextual education in our 
findings, the study found that higher “reference group 
education” was associated with lower level of life satis-
faction. Furthermore, opposite to our finding, Nikolaev 
found people with higher education were less likely to 
be negatively affected by relative education. This dis-
crepancy may be due to cultural differences or the differ-
ence in reference group used: Nikolaev’s reference group 
is based on age and gender, while our current reference 
group is based on geography.

Employment
At the individual level, unemployed individuals were 
no different from employed individuals in their mental 
health scores though we did find more nuanced results 
when we broke down the unemployed group according 
to their different reasons for unemployment. However, 
the imbalance of group numbers in the different unem-
ployment reason groups, along with ambiguous “other” 
and “unspecified” groups (which may be capturing all the 
individuals who simply cannot find a job) make us hesi-
tant to put too much weight on these findings, though 
they provide a useful suggestion for future research. We 
found that unemployed men had lower wellbeing and 
higher levels of depressive symptoms than employed 
men, while effects were minimal for women. This sex dif-
ference is similar to previous findings from Western cul-
tures [28, 57].

We found that employed individuals were less satisfied 
with life in counties where the unemployment rate was 
high compared to low. The life satisfaction of the unem-
ployed did not seem to vary with county unemployment 
rate. This interaction effect suggests that, similar to the 
West, employed individuals may view high local unem-
ployment rates as a source of worry for the security of 
their own jobs, they may feel sympathy towards the 
unemployed, or they may be affected by the repercus-
sions of high unemployment in a region (e.g. crime) [32].
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Marriage
At the individual level, we found evidence that individuals 
who were single, divorced or widowed had much lower 
levels of happiness and life satisfaction, and much higher 
levels of depressive symptoms than those who were mar-
ried, replicating the effect sizes of previous studies in 
China [7, 10, 11] and in the West [5]. Marriage brings 
spousal social support and other positive benefits that are 
beneficial for wellbeing [58, 59]. We also found evidence 
suggestive of a negative effect of cohabitation, compared 
to marriage. The family unit is considered the building 
block of a harmonious and stable society in China [60]. 
Policies also favour the married in terms of tax benefits, 
giving them a higher quality of life. We must remember 
that reverse causality may also be at play whereby peo-
ple who have lower wellbeing and more depressive symp-
toms may be more likely to be single, divorced or even 
widowed.

We found that individuals were happier and more satis-
fied with their lives in counties where the marriage rates 
were higher – this effect applied to individuals of all rela-
tionship statuses. It could be that higher marriage rates 
indicate greater social cohesion and a more family-ori-
ented community. In the West, marriage has been shown 
to stabilize interpersonal relationships and foster collec-
tive efficacy, which in turn lowers community crime [61]. 
It has also been associated with community wellbeing 
[62]. Community level marriage rate could be linked to 
social capital, which has been shown to mitigate against 
the negative mental health impacts of widowhood and 
living alone [63].

Happiness, life satisfaction and depression
Our results highlight the difference between happiness, 
life satisfaction and depression constructs [14–16]. The 
difference in results that we find across our different con-
structs of wellbeing and depression could have emerged 
due to the different measures tapping into different 
considerations and reflections: The measure of happi-
ness taps into emotional considerations of feelings. The 
measure of life satisfaction is a cognitive and self-reflec-
tive appraisal process. The measure of depression taps 
into the mental illness spectrum. While many studies 
focus on depression, less have used wellbeing measures. 
Understanding that differences exist between wellbeing 
and depression should encourage future studies to con-
sider using both types of measures for their outcomes to 
give us more comprehensive interpretations.

Limitations and future directions
Our study has several strengths including the large 
sample size used, the availability of census data to cap-
ture contextual effects, and inclusion of all predictors 

in one model to examine relative effects. However there 
are also several ways in which we are limited by the 
data available. Our measures of happiness and life sat-
isfaction were only single item measures, which could 
reduce reliability. Interviews are subject to desirability 
bias as participants may be hesitant to disclose depres-
sive symptoms due to stigma against mental illness. 
Given the small sample size, we exclude migrants but 
migrants would be an interesting group to analyse indi-
vidually in the future. Migration is a significant social 
phenomenon in China and migrants have been shown 
to have distinctly different demographic profiles while 
being allowed limited access to public services in their 
destination cities [49]. Small rural counties are not 
included in the data collection, so there is no repre-
sentation of extremely rural areas. The examination 
of the influence of contextual factors on individuals in 
extremely rural areas warrants its own investigation. 
The lifestyle of the extremely rural Chinese differ very 
much from the rest of China and the influence of con-
textual factors will differ. This will be an interesting 
avenue for comparison in future studies.

One major limitation is the use of 2010 census data. 
Certainly, there have been many changes and advances 
to the Chinese economy, politics and influence on the 
global stage in the past decade between 2010 and 2020. 
But using 2010 data can still give us insights. China’s 
GDP has been exponentially growing since the entry into 
the new millennium. By 2010, China was already mak-
ing an impact on the global economic stage, given the 
2008 financial crisis which devastated Western econo-
mies without affecting China’s stability to as much as 
an extent. Therefore the insights that we make from the 
2010 data will still be relevant to the current times, given 
the similarities in economic growth between the 2000s 
and 2010s. Similarly, the cultural changes of the 2010s 
are a continuation based on the momentum gained in the 
2000s. Future studies using more recent data can also use 
our results as longitudinal comparisons which will pro-
vide addition insight.

We had very small numbers who were single, cohabit-
ing, divorced or widowed compared to our much larger 
married group – more balanced group sizes may give us 
better estimates (though this balance would not be rep-
resentative of the real world). We assumed county as our 
contextual level unit and our findings provide evidence 
that the impact of contextual factors at the county level 
does exist. However, our effect sizes may be stronger 
using a contextual group of a smaller geographical range 
or with individuals within a direct social circle. A more 
accurate way of identifying reference groups may be to 
use social network information. By finding out who indi-
viduals interact with the most – perhaps family, people 
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in the work environment or friends – we may get a better 
insight into who they actually compare themselves to.

We saw insightful differences in the effect of individ-
ual and contextual factors on the different measures of 
wellbeing and depression. A next step is to expand this 
research to look at the individual and contextual factors 
that influence a range of positive psychological traits. 
This is especially important because these positive psy-
chological traits such as optimism, gratitude, meaning 
in life and basic psychological needs, though related, 
have different outcomes and correlates. The use of lon-
gitudinal data will also provide more insight into the 
causal pathways. We also need to look into processes 
that buffer against negative effects of neighbourhood 
factors, such as social relations and social capital [20], 
with the aim of developing effective interventions and 
public policies.

Finally, not all people behave the same. Individual 
differences will cause variation in how people view 
their external environment – some people may be 
more likely to socially compare themselves with others 
in a negative way, while others might be inspired and 
encouraged by people around them. Cultural differ-
ences such as those between China and Western soci-
eties may cause such differences, but individual level 
factors such as personality and appraisal styles may also 
be important. Further work can explore the intricate 
ways in which people socially compare themselves for 
better or for worse.

Policy implications
Wellbeing itself is a new way of evaluating the expendi-
ture of government resources. Considering individual 
and national wellbeing, in addition to the standard prac-
tice of using Gross Domestic Product (GDP) as the main 
form of utility, can help in the development of welfare, 
antipoverty and tax policies [32]. Based on our findings, 
we make some recommendations for Chinese policy. 
Firstly, we interestingly find that relationship status, 
both at the individual and contextual level, produces the 
strongest effects on wellbeing and depressive symptoms. 
This suggests that more government resources could be 
directed toward policies aimed at supporting unmarried 
individuals to combat reductions to their wellbeing. Our 
evidence can also give policy makers the assurance that 
there are no negative social comparison effects acting on 
wellbeing that might oppose the positive effects of such 
marriage policies. This also applies to employment poli-
cies. Secondly, we recommend that policy makers take 
closer consideration of the effects of education policies. 
Our evidence does suggest that an overall wellbeing ben-
efit will be seen from increasing national education level, 

namely for happiness and depression levels, but such 
policies may overestimate the benefit to national life sat-
isfaction because negative social comparison effects may 
be at play. Research now needs to look into interventions 
that could positively change the cognitive and emo-
tional processes of social comparison. Social compari-
son can be a means of encouraging self-improvement 
[64, 65] and there is evidence to suggest that optimism 
can moderate the link between social comparison and 
depression [66]. Interventions could consider tapping 
into such moderators and comparison strategies. Such 
interventions, when implemented before or simulta-
neous to educational policies, could offset the negative 
impact of increasing national education on more edu-
cated individuals.

Conclusion
Our work highlights the importance of including con-
textual factors in studies of wellbeing since they can have 
main and interaction effects that are not captured by 
studies looking only at individual level predictors. Our 
current findings suggest that national Chinese policies 
designed to improve employment and marriage rates will 
be beneficial for all but closer examination is required for 
educational policies. More research needs to look into 
interventions that encourage positive social compari-
son strategies (such as encouraging self-improvement or 
increasing optimism), so that negative social comparison 
effects do not offset the overall positive effect of increas-
ing national education levels.
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