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Abstract 

Background  Age has been identified as a prominent predictor of loneliness, although the findings about the rela-
tionship between age and loneliness are inconclusive. This study examines the relationship between age and loneli-
ness in the context of China, with a focus on residential and gender differences.

Methods  Data were from the Chinese General Social Survey (CGSS) of 2017. A total of 3899 respondents were 
included. Loneliness was measured using a three-item Short Loneliness Scale. Age, squared terms of age, residential 
type, gender, and other socio-demographic characteristics were included in the study. Regression analyses were con-
ducted among the total sample and subgroups of different gender and residential type subgroups, to investigate the 
association between age and loneliness.

Results  There is a reverse U-shaped tendency between age and loneliness that peaks at the age of 47. This tendency 
is true of the male subgroup, that peaks at the age of 55, while the female respondents do not share that tendency. 
The inverted U-shaped distribution holds true for urban but not for rural residents. The female respondents reported a 
higher level of loneliness than the male. The rural respondents reported higher loneliness than their counterparts.

Conclusions  This study demonstrates that an inverted U-shaped tendency between age and loneliness existed for 
the entire group, and the male and urban subgroups. Implications for service and practice are proposed based on the 
empirical findings.
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Introduction
Most people have experienced loneliness at some point 
in life. Loneliness is usually defined as a negative sub-
jective feeling of deficit in social contact, which is often 
caused by the loss or lack of social relationships [1, 2]. 
Weiss (1975) specified two types of loneliness: “social 

loneliness” which refers to the absence of social networks 
one gets highly engaged in, and “emotional loneliness” 
which refers to the absence of intimate attachment figs 
[3]. Loneliness has a detrimental effect on individuals’ 
well-being, i.e., adverse physical and mental health out-
comes [4, 5], and can be related to problem behaviors 
like suicide [6]. Various factors were found associated 
with loneliness, including demographic, socioeconomic, 
health-related, and personality factors [7, 8]. That associ-
ation, however, needs to be further verified, especially in 
developing countries where a lack of attention has been 
paid to it.
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Age has been identified as a prominent predictor of 
loneliness [9]. Considering the available research results, 
there were two types of relationship between age and 
loneliness in the available research. First, linear relation-
ships imply “the older, the lonelier” [10, 11]. Second, 
other studies found non-linear relationships. For exam-
ple, Luhman & Hawkley (2016) found that the high-
est level of loneliness was experienced by young adults 
and the oldest old [12], while other scholars found an 
inverted U-shaped relationship [13]. Other studies found 
no linkage between age and loneliness. Therefore, there is 
no conclusive finding about the relationship between age 
and loneliness.

The extant literature on that relationship was mostly 
established in Western countries, lacking a description of 
the associations between loneliness and age in less indus-
trialized countries like China. China is the world’s most 
populous country, accounting for 18% of the global popu-
lation [6]. In past decades, China has experienced great 
internal rural-to-urban migration [14], as a result of more 
flexible economic policies and a requirement for more 
labor in industrial factories than agricultural fields. This 
has contributed to rapid urbanization [15, 16]. In the past 
four decades, China’s urban population grew from 17.9 
to 63.9% [14]. One study in 2015, which used a nationally 
representative sample of middle-aged and older Chinese, 
found that over one-third of respondents in urban areas 
were rural-to-urban migrants. Correspondingly, over 
one-third of respondents in rural areas in China were 
left-behind family members [17].

Along with the rapid social changes in China, there is 
a sharp rise in social problems and disparities in welfare 
and mental health care provision [18]. The residential 
type system has become a social boundary distinguish-
ing rural residents from urban residents. Compared with 
urban residents, rural residents have relatively lower for-
mal social security and other resources, such as medical 
and educational services [19, 20]. Numerous studies have 
found that rural residents have higher levels of loneli-
ness. It has been widely reported by rural children who 
are separated from their migrant parents and suffer more 
psychological problems [21, 22]. It is also evident that 
older adults residing in rural areas have an elevated risk 
for depression [23]. However, the relationship between 
age and loneliness with different residential types in 
China is unknown in the extant research.

Two perspectives informed our exploration of the 
association between age and loneliness among people 
with different residential types. First, the distribution of 
loneliness may be inferred from the perspectives of col-
lectivism and individualism [24, 25]. According to the 
WHO  mental health surveys, mental health problems 
such as depression and anxiety had an overall lower 

prevalence among the populations in collectivist coun-
tries [26]. As for loneliness, it was believed that compared 
to residents in collectivistic countries, those residing 
in individualistic countries tended to have a lower level 
of loneliness [27, 28]. In the context of China, based on 
the general observation, it is well acknowledged that the 
components of individualism are more adaptive to the 
urban environment, while components of collectivism 
are more adaptive to the rural environment [29, 30]. This 
implies that urban and rural residents will have different 
associations of loneliness with age.

Second, the transition of individuals’ social and behav-
ioral features can occur with the process of urbanization. 
Along with China’s unprecedented urbanization, the 
effect of the cultural mismatch between rural and urban 
areas is evident. The transformation in people’s living 
environments can lead to shifts in socialization and cul-
tural values. For example, residents who are exposed to 
the urban and individualistic environment but still hold 
rural and collectivistic cultural values might find them-
selves maladaptive to the environment [31]. Accordingly, 
the rural-to-urban migrants would experience loneliness 
in the transition.

Recent studies demonstrated that loneliness was more 
common in urban areas [32, 33]. Thus, it is rational to 
assume that some urbanized Chinese of different ages 
are at greater risk of loneliness than their rural counter-
parts. For example, young adults who lived alone in cit-
ies for higher education or jobs experienced high living 
pressure, simple social connections and rare communica-
tion with others [34, 35]. It could take them more effort 
to rebuild their social networks, and they were found to 
have a higher level of loneliness than their rural counter-
parts [36, 37]. Residents living in rural areas experience 
more stable social networks to counter loneliness. This 
contrasts with urban residents, where the individualis-
tic environment caused them to be more vulnerable to 
loneliness. Many urban residents also experience a cul-
tural value mismatch. It is reasonable to assume that a 
difference can exist in the age distributions of loneliness 
between Chinese residing in urban and rural areas. It is 
meaningful to investigate the potential difference and 
target the specific groups of the population that deserve 
more attention and assistance in addressing loneliness.

The association between gender and loneliness is often 
assumed. Some scholars posit that women are more vul-
nerable to loneliness than men [38, 39]. This is because 
women live longer, and they are more likely to be spousal 
caregivers and experience widowhood. It is also known 
women might have higher expectations of social contact 
[40, 41]. Nevertheless, other scholars argue that men tend 
to spend more time alone from adolescence, and nega-
tive life events in late adulthood—such as losing loved 
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ones—had a more detrimental impact, which increases 
loneliness [42]. The empirical results are inconclusive 
about whether women are lonelier than men [43, 44]. 
Therefore, despite the different development trajectories 
and characteristics of men and women, their gender roles 
in relationships are socialized to some extent [45], so the 
impact of gender could be moderated by other factors, 
such as age and social context [43]. Additionally, previous 
research mainly focused on gender comparison in par-
ticular developmental periods, for example, in young [12] 
or old age [40, 41], while there is a lack of lifespan per-
spective. Therefore, it is meaningful to test the potential 
gender difference in loneliness without a fixed a-priori 
hypothesis and explore the potential gender difference in 
the associations of loneliness with age.

To summarize, few studies have explored the age dis-
tribution of loneliness in China. The context in China 
warrants an exploration of the relationship between age 
and loneliness on the condition of residential type and 
gender. To address this gap, this study employs a nation-
ally representative dataset to answer the following three 
questions: First, what is the relationship between age and 
loneliness among the Chinese population? Specifically, is 
there a linear or curved correlation? If a curved correla-
tion exists, will it be a U-shape or an inverted U-shape? 
At what age does the highest level of loneliness appear? 
Second, could the age distribution of loneliness vary by 
residential type? Third, could the age distribution of lone-
liness vary by gender?

Method
Data and sample
The data for this study were drawn from the open-access 
2017 Chinese General Social Survey (CGSS, http://​cgss.​
ruc.​edu.​cn/​info/​1014/​1019.​htm) to examine the rela-
tionship between age and loneliness in terms of residen-
tial type and gender. CGSS is of the earliest, ongoing, 
and most comprehensive large-scale social survey pro-
jects at the national level in China—initially launched in 
2003. With a multi-staged stratified sampling scheme, 
CGSS2017 covers 12,582 households from 480 commu-
nity-level units in 28 provincial administrative regions, 
with the aim of capturing the long-term trends of social 
change in China. Comparison with the age structure in 
the China 2020 Census data revealed that CGSS2017 was 
representative in terms of age distribution (see Addi-
tional file 1 Appendix 1). In addition, CGSS2017 is also 
part of the International Social Survey Program (ISSP), 
so it can be compared with other participating coun-
tries. CGSS2017 is the most recent wave in which the 
key variable of loneliness is included for the first time 
[46]. According to the design of the survey, only 4199 
participants were asked to report their loneliness. After 

excluding 300 cases with missing values, a final sample 
with 3899 participants was obtained.

Measures and variables
Loneliness
In CGSS2017, loneliness was measured by the Short 
Loneliness Scale [46, 47] of three items. Participants 
were asked, “How often do you feel that you lack com-
panionship?” “How often do you feel left out?” and “How 
often do you feel isolated from others?” It uses a three-
point Likert scale ranging from 1 for “hardly ever”, to 2 
for “sometimes”, and 3 for “often”. The total scores on the 
scale range from 3 to 9, with higher scores representing a 
greater degree of loneliness. The Chinese version of the 
Short Loneliness Scale has been used to evaluate the feel-
ing of loneliness among Chinese adults [48]. This study 
had a Cronbach’s alpha of 0.817.

Age
Age was treated as a continuous variable to describe the 
general trends in loneliness with age. Since there is no 
conclusive result on the associations of loneliness with 
age for the Chinese population, age2 was also used to 
capture the peak.

Gender
Gender was measured as a dichotomous variable 
(0 = male, 1 = female).

Residential type
The residential type was measured as a dichotomous var-
iable that distinguished rural residents from urban resi-
dents (0 = rural, 1 = urban). The self-reported household 
registration (hukou) status of the participants was used 
to measure their residential type. The hukou system was 
introduced in 1958, as a governmental effort to guide the 
economic development of different districts [49]. There 
are two types of hukou: agricultural and non-agricultural. 
People automatically obtain their hukou based on where 
they were born or where they live and cannot change it at 
will. People living in rural areas are regarded as agricul-
tural hukou, and those living in urban districts are non-
agricultural hukou.

Socio‑demographic variables
Empirical evidence has shown that marital status, edu-
cational level, party membership, health status, health 
insurance, pension status, income level, and family size 
may be associated with loneliness [48, 50, 51]; As such, 
the effects of the participant’s marital status (1 = mar-
ried, 2 = unmarried), educational level (1 = below sec-
ondary, 2 = secondary and above), self-rated health status 
(1 = very bad/bad, 2 = moderate, 3 = good/very good), 
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health insurance (1 = have, 2 = not) and pension sta-
tus (1 = have, 2 = not) were controlled in the study. Two 
other continuous variables—personal annual income 
(RMB, logged) and family size. We also included mem-
bership of the China Communist Party (1 = yes, 2 = no) 
because this was suggested to relieve the feeling of loneli-
ness [52].

Results
Descriptive statistics
We used Software  for  Statistics  and  Data  Science 
(STATA) 15 to analyze the data. Table 1 shows the char-
acteristics of the overall sample and each subgroup. The 
sample consisted of 3899 adults in total, aged between 
18 and 103 with an average age of 51.31 years. The sam-
ple was primarily made up of married adults (76.61%), 
with secondary or higher education (65.94%), pension 
(72.48%), and health insurance (92.25%). The aver-
age family size of respondents was 2.86 (SD = 1.58). A 
logarithm was used to calculate income, and the mean 
value of logged income was 8.38 (SD = 3.81). Almost 
half of them reported good health (53.86%). The mean 
of loneliness was 3.72 (SD = 1.35), indicating the overall 
low-level loneliness of the respondents.

We employed T-tests to analyze the differences 
between the subgroups. The age distribution of loneliness 

in gender groups is reported in Table 1. Fifty-two percent 
of the respondents were women (51.68%), slightly more 
than men (48.32%). Women had a significantly lower 
average income (t = 12.35, p < 0.001) and lower educa-
tional levels than men (t = 8.16, p < 0.001). In comparison 
with men, women reported a significantly higher level of 
loneliness (t = − 2.34, p < 0.01).

Table 1 also displays the difference between urban and 
rural residents. Forty-six percent of the respondents 
were urban residents (46.24%), and the rest were rural 
residents (53.76%). The rural residents were more likely 
to have a larger family size (t = 5.18, p < 0.001), mar-
ried status (t = − 2.91, p < 0.001), a lower educational 
level (t = − 25.22, p < 0.001), less income (t = − 17.74, 
p < 0.001), and a lower tendency to have pensions 
(t = − 12.17, p < 0.001) than their urban counterparts. The 
rural residents had a higher average score of loneliness 
(M = 3.85, SD = 1.47) than the urban residents (M = 3.56, 
SD = 1.18), and there existed a significant difference 
(t = 6.72, p < 0.001).

Predicting loneliness
After controlling for the socio-demographic variables, we 
performed multiple linear regression models to examine 
the relationships between loneliness and the predicting 
variables. The results are summarized in Table  2. The 

Table 1   Descriptive statistics and bivariate analysis results (N = 3899)

Notes: M mean, SD standard deviation

Significance levels: *p < .05, **p < .01, ***p < .001

Total
M (SD)/n(%)

Men
M (SD)/n(%)

Women
M (SD)/n(%)

Bivariate results Urban
M (SD)/n(%)

Rural
M (SD)/n(%)

Bivariate results

Loneliness (3–9) 3.72(1.35) 3.66(1.33) 3.76(1.37) −2.34** 3.56(1.18) 3.85(1.47) 6.72***

Age (18–103) 51.31(16.72) 51.24(16.69) 51.38(16.76) −0.25 51.85(17.36) 50.85(16.15) −1.86*

Age squared 2912.32(1742.68) 2903.93(1724.40) 2920.16(1759.98) −0.29 2989.52(1842.51) 2845.91(1649.53) −1.87**

Female (%) 51.68 – – 52.19 51.24

Urban (%) 46.24 45.75 46.7 −0.59 – –

Married (%) 76.61 77.23 76.03 −0.88 74.49 78.44 −2.91***

Secondary educa-
tion or above (%)

65.94 72.29 60 8.16*** 85.08 49.48 −25.22***

Party member (%) 11.08 15.66 6.8 −8.89*** 18.75 4.48 14.52***

Income (logged) 8.38(3.81) 9.15(3.18) 7.66(4.20) 12.35*** 9.50(3.33) 7.41(3.94) −17.74***

Self-rated health 3.48*** −8.20***

  Very bad/bad 21.34 18.95 23.57 14.86 26.91

  Moderate 24.8 24.95 24.67 26.46 23.38

  Good/very 
good

53.86 56.1 51.76 58.68 49.71

Family size (1–30) 2.86(1.58) 2.86(1.60) 2.85(1.56) 0.16 2.71(1.48) 2.98(1.65) 5.18***

Pension (%) 72.48 73.51 71.51 1.40 81.7 64.55 −12.17***

Health insurance 
(%)

92.25 92.09 92.41 −0.36 93.57 91.13 −2.84***

N 3899 1884 2015 1803 2096
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potential difference in the effect of age on loneliness by 
gender and residential type was discussed in the research. 
We employed the Utest command in STATA to examine 
the possible U-shaped (or inverse U-shaped) relation-
ships between age and loneliness [53].

Model 1 involved two predictors of age and age2. The 
result shows that, although age was not correlated with 
loneliness, there was a significant positive association 
between age2and loneliness (p < 0.1).

Model 2 showed that, after controlling for the socio-
demographic variables, loneliness was positively associ-
ated with age (β = 0.016, p < 0.05) and negatively related 
to age2 (β = − 0.0001, p < 0.05), indicating a reverse 

U-shaped tendency between age and loneliness. This sug-
gests that, for Chinese adults, loneliness increased sig-
nificantly with age in the beginning and declined slowly 
later, after reaching a peak. A turning point existed in the 
relationship. Further calculation of the marginal effects 
of age on loneliness indicated that the value of loneliness 
increased until the age of 47 years old and then declined 
with age. Model 2 also indicates that, for the entire sam-
ple, higher levels of loneliness were related to unmarried 
status (β = 0.464, p < 0.001) and urban residential type 
(β = − 0.168, p < 0.001), while lower levels of loneliness 
were related to higher education (β = − 0.110, p < 0.1), 
larger family size (β = − 0.074, p < 0.001), and having a 

Table 2  Regression analysis results (N = 3899)

Significance levels: *p < .05, **p < .01, ***p < .001

Model1 Model2 Model3 Model4 Model5 Model6
b (SE) b (SE) b (SE) b (SE) b (SE) b (SE)

Age −0.008 0.016* 0.022+ 0.012 0.008 0.020+
(0.007) (0.008) (0.012) (0.011) (0.013) (0.010)

Age2 0.0001+ −0.0001* −0.0001+ −0.0001 − 0.0001 −0.0001*

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Female 0.037 0.048 0.043

(0.043) (0.066) (0.055)

Unmarried 0.464*** 0.631*** 0.358*** 0.466*** 0.460***

(0.057) (0.084) (0.079) (0.088) (0.071)

Urban −0.168*** −0.163* −0.171*

(0.048) (0.066) (0.070)

Secondary education or above −0.110* −0.175* − 0.049 −0.141+ 0.011

(0.054) (0.078) (0.076) (0.074) (0.085)

Not party member 0.046 0.057 0.047 0.222 −0.008

(0.070) (0.086) (0.122) (0.152) (0.073)

Income −0.009 0.010 −0.018* − 0.008 −0.011

(0.006) (0.010) (0.008) (0.008) (0.009)

Self-rated health (Very bad/bad)

Moderate −0.259*** −0.278** −0.247** − 0.187* −0.329***

(0.063) (0.091) (0.087) (0.089) (0.089)

Good/very good −0.590*** − 0.555*** −0.638*** − 0.601*** −0.586***

(0.058) (0.084) (0.080) (0.081) (0.083)

Family size −0.074*** − 0.061** −0.088*** − 0.093*** −0.045*

(0.014) (0.019) (0.020) (0.020) (0.019)

Pension −0.141** −0.093 − 0.185* −0.146* − 0.136+
(0.052) (0.075) (0.073) (0.070) (0.080)

Health insurance −0.048 −0.138 0.039 −0.102 0.035

(0.082) (0.115) (0.117) (0.113) (0.119)

Constant 3.765*** 4.184*** 3.795*** 4.437*** 4.257*** 3.752***

(0.180) (0.253) (0.362) (0.359) (0.404) (0.322)

Observations 3899 3899 1884 2015 2096 1803

R-squared 0.004 0.088 0.098 0.085 0.087 0.070

Utest 0.71 1.84* 1.69* 0.85 0.64 1.75*
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pension (β = − 0.141, p < 0.05). However, we did not find 
significant differences in the effect of gender on loneli-
ness (β = 0.037, p>0.05).

Models 3–4 demonstrated the potential difference in 
the effect of age on loneliness by gender groups. Con-
sistent with model 2, age and age2were both significantly 
related to loneliness for men, as shown in model 3. Spe-
cifically, age was positively associated with loneliness 
(β = 0.022, p < 0.1), whereas age2was negatively associ-
ated with loneliness (β = − 0.0001, p < 0.1), indicating 
that there could be an upward-sloping curve. The level 
of loneliness of the male respondents reached its peak 
value at the age of 55 and decreased after that, which is 
different from the whole sample. Concerning the poten-
tial confounders, unmarried men had a stronger feeling 
of loneliness (β = 0.631, p < 0.01). Compared to unhealthy 
individuals, those with good health reported Ia lower 
level of loneliness (β = − 0.555, p < 0.01). In model 4, 
the coefficient values of age and age2 were not signifi-
cantly different from zero. Thus, there could not exist 
an inverted U-shaped age–loneliness association for 
women. In comparison to men, women with a higher 
income were more likely to have a lower sense of lone-
liness (β = − 0.018, p < 0.05). Being covered by a pension 
plan could significantly reduce women’s sense of loneli-
ness (β = − 0.185, p < 0.05), whereas there was no signifi-
cant difference for men (β = − 0.093, p > 0.1).

Models 5–6 displayed the age-loneliness relationship 
in the rural and urban subgroups, respectively. As shown 
in Model 5, both age and age2 were not significantly 
associated with loneliness for the rural residents, indi-
cating that there was not a clear age-loneliness associa-
tion in the subgroup. As for the control variables, being 
unmarried was positively associated with loneliness 
(β = 0.466, p < 0.001). Higher education (β = − 0.141, 
p < 0.1), good health (β = − 0.601, p < 0.001), larger fam-
ily size (β = − 0.093, p < 0.001), and having a pension plan 
(β = − 0.146, p < 0.5) could reduce the sense of loneliness 
for the rural residents. In Model 6, a significant effect 
was observed for age and age2 for the urban residents. To 
be specific, age was positively associated with loneliness 
(β = 0.02, p < 0.1), and age2 was negatively associated with 
loneliness (β = − 0.0001, p < 0.05). An inverted U-shaped 
distribution existed, and the degree of loneliness peaked 
at age 47 and decreased thereafter.

Discussion
The findings of the association between age and lone-
liness supported some previous studies which sug-
gested that there was an inverted U-shaped relationship 
between age and loneliness [8, 12]. The results showed 
that the loneliness of the entire sample followed an 
inverted U-shaped curve. The average score of loneliness 

of 3.72 and over 70% of the respondents with a score of 
3 suggested that, for most of the respondents, loneliness 
was not a significant problem, which supports previous 
research [54–56].

The finding of a higher level of loneliness among rural 
residents was consistent with the assertion that loneli-
ness was prevalent among older adults in rural China 
[57]. This is because intergenerational emotional cohe-
sion is lowered when the younger generation migrates to 
urban areas for work [58]. The majority of rural-to-urban 
migrants still hold rural hukou status as required by the 
hukou policy [59]. Epidemiological studies have found 
that many of them experience high levels of loneliness, 
resulting from social isolation, discrimination, and work-
place injustice [60, 61]. Consequently, respondents who 
hold rural hukou can have an overall higher risk of lone-
liness compared to their urban counterparts, and that 
could derive from the change of living arrangements and 
weakened family cohesion, as well as maladaptation in 
urban areas [62].

This study also shows that urban residents’ age and 
loneliness followed an inverted U-shape curve with a 
peak at the age of 47, which differs from previous stud-
ies in industrialized countries, where loneliness is more 
prevalent in young adults or older adults than middle-age 
adults [11, 12]. There are two possible explanations for 
the findings. First, middle-aged people’s desire for social 
interaction may require higher engagement than younger 
adults. Middle-aged people may expect network inter-
actions of higher quality or closeness, while the size of 
the network or romance of the relationship are not the 
key factors [63]. Therefore, although middle-aged peo-
ple could master more social resources, their desire for 
interaction might not be met. The second explanation 
relates to the Chinese context. Most people experience 
loneliness at every life stage. Nevertheless, the drivers 
of loneliness in middle adulthood include shifts in fam-
ily structure, career progression, and changes in health 
status. However, these challenges could be more difficult 
to manage in China than in industrialized countries [64]. 
Since the social welfare system for children and older 
adults is still underdeveloped in China, Chinese middle-
aged urban residents may bear more responsibility for 
family care, and that might limit engagements that might 
meet their desire for social relationships.

In our study, there was no significant difference in the 
effect of gender on loneliness in the fully adjusted mod-
els. This result is similar to a previous meta-analysis [43], 
which found that men and women had similar levels of 
loneliness throughout life. However, our study found that 
men’s loneliness followed an inverted U-shape curve, 
with the peak value at the age of 55, which differs from 
another study in which loneliness peaked at the ages of 
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40 and 80 [8]. The finding provided sound evidence of the 
peak time of loneliness which was not specified in previ-
ous studies. This result could be explained by the persis-
tent drop in Chinese female labor force participation in 
the past 30 years (from 79 to 43%), reflecting the return 
of the traditional Chinese gender division of labor—
“men are breadwinners and women are homemakers” 
[65]. Accordingly, being male could evoke anxiety about 
the bureaucratic process, health management, and pre-
retirement, which negatively impact men’s social inter-
action [66]. Moreover, one empirical research found that 
the division norm was negatively correlated with hus-
bands’ marriage satisfaction [67], which is another risk 
factor for men’s loneliness. Therefore, middle-aged men 
were more vulnerable than men at other life stages.

Lastly, our study supports previous findings that being 
unmarried, having low education, low self-reported 
health level, co-residing with fewer families, and hav-
ing no pension were associated with a greater level of 
loneliness for the entire sample. However, having a pen-
sion plan or not mattered only to the female and rural 
respondents.

The empirical results suggest several implications. 
The findings of the overall inverted U-shape curve rela-
tionship between age and loneliness offer insights into 
future research on loneliness. More empirical research 
is needed to verify the findings of the present study in 
China. For instance, critical factors of residential type, 
migration, and the condition of being left behind should 
be examined for their influence on the loneliness of Chi-
nese people. Longitudinal models—including informa-
tion on social economic status, social integration, coping, 
and personality with more suitable measurement of lone-
liness—might help to explain the relationship.

For practice and service implications, although the 
level of loneliness for the entire population was not 
high, it is still necessary to prevent and mitigate the 
harmful effects of loneliness for people at different life 
stages. Based on the findings of the subgroups, gender 
and locality equality issues should be stressed in prac-
tice and services. For example, age-specific services can 
be developed for the middle-aged male population, to 
remove the barrier factors and address their need for 
social interaction. Further measures should be taken 
to reduce the disparity in mental health services and 
social security coverage between rural and urban popu-
lations. The newly-migrated groups need community 
work and activities to build up their sense of belong-
ing in the urban community and to reduce discrimi-
nation towards them. Professionals could use social 
advocacy and psychosocial support to attend to the 
high-risk population groups, such as the middle-aged 
urban breadwinners and the left-behind elderly in the 

countryside. A gender-friendly environment is required 
to raise social awareness of the plight of lonely women 
with low incomes and no pensions. Societal responses 
need to be mobilized to fight against loneliness and its 
detrimental effects on health for the whole society. In 
closing, this study asks the public, academic, and ser-
vice providers to address the issue of loneliness for 
ordinary people in China in an era of rapid social and 
demographic changes, which are challenging for the 
public administration and social service sectors.

Several limitations should be considered when inter-
preting the findings. First, this study employed a cross-
sectional design which did not allow an investigation of 
individuals’ early life events and their adaptive process, 
making it impossible for this study to investigate the 
developmental trajectories of loneliness of each sub-
group. As the exploration of prolonged loneliness—which 
is probably true for some subgroups of respondents—
could help to better explain their current level of lone-
liness [68], it is necessary to examine the relationship 
between age and loneliness with a longitudinal design. 
Second, there should have been questions in the survey 
asking respondents for more information about their 
social economic status (e.g., their employment, the length 
of time they possessed urban hukou, and their social cap-
ital), social integration, and coping strategies they use to 
adapt to the urban environment [69]. Third, a more suit-
able measurement tool for loneliness is needed for future 
research. One recent study demonstrated that emotional 
loneliness among the Chinese could have a better indica-
tion of the process of urbanization than social loneliness 
[48]. Nevertheless, the measurement tools of this study 
had only three items and could not differentiate between 
emotional and social loneliness. In fact, CGSS2017 is part 
of the International Social Survey Program (ISSP). In 
previous studies [70, 71], this scale demonstrated good 
applicability and representativeness for measuring lone-
liness. Future studies are expected to provide further 
analysis of the relationship between age and dimensions 
of loneliness. Fourth, there are other well-studied fac-
tors associated with loneliness that should be included in 
future research, such as respondents’ personalities.

Despite the limitations, to the best of our knowledge, 
this study is the first one that used a nationally repre-
sentative sample to investigate the loneliness of the Chi-
nese population from young adulthood to late adulthood, 
instead of just focusing on groups at specific life stages. 
It treated age as a continuous variable instead of cat-
egorizing age into groups, allowing it to be among the 
first studies to explore the age distribution in loneliness. 
Moreover, this study considered gender and residential 
type and enriched the literature on loneliness in China 
and the social context of the nation.
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Conclusion
This study examined the relationship between age and 
loneliness, in terms of gender and residential type by 
using a nationally representative dataset of 3899 adults in 
China. The respondents reported overall low-level lone-
liness. The female and rural subgroups had higher lev-
els of loneliness than their counterparts. The difference 
between men and women was insignificant after con-
trolling for all covariates. The regression results demon-
strated that an inverted U-shaped tendency between age 
and loneliness existed for the entire group, and the male 
and urban subgroups. That tendency did not apply to the 
female and rural subgroups.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12888-​023-​04525-1.

Additional file 1: Appendix 1. Age structures in China 2020 Census and 
CGSS2017.

Acknowledgements
All authors express their sincere gratitude to the adolescents and parents who 
shared their experiences during this study.

Authors’ contributions
YW, LW, and WJ conducted the literature review. WJ and YW were responsible 
for the study design. WJ conducted data analyses and interpretation. YW, 
LW, and WJ wrote the manuscript.  All authors read and approved the final 
manuscript.

Funding
This work was supported in part by the Fundamental Research Funds for the 
Central Universities, and the Research Funds of Renmin University of China 
(No. 2020030054). The sponsor of the study had no role in the study design, 
data collection, data analysis, data interpretation, or writing of the study.

Availability of data and materials
All citations identified are in the public domain. The datasets used during the 
current study are available from the corresponding author upon reasonable 
request.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the regulations and ethics fol-
lowed by the Ethics Committee of Renmin University of China.
Informed consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
None of the authors declare conflicts of interest.

Received: 20 September 2022   Accepted: 5 January 2023

References
	1.	 Andersson L. Loneliness research and interventions: a review of the 

literature. Aging Ment Health. 1998;2(4):264–74.
	2.	 Gierveld JDJ, Tilburg TV. A 6-item scale for overall, emotional, and social 

loneliness: confirmatory tests on survey data. Research on Aging. 
2006;28(5):582–98.

	3.	 Weiss R. Loneliness: the experience of emotional and social isolation. 
Cambridge: MIT press; 1975.

	4.	 Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and 
empirical review of consequences and mechanisms. Ann Behav Med. 
2010;40(2):218–27.

	5.	 Shiovitz-Ezra S, Ayalon L. Situational versus chronic loneliness as risk fac-
tors for all-cause mortality. Int Psychogeriatr. 2010;22(3):455–62.

	6.	 Niu L, Jia C, Ma Z, Wang G, Sun B, Zhang D, et al. Loneliness, hopelessness 
and suicide in later life: a case–control psychological autopsy study in 
rural China. Epidemiol Psychiatr Sci. 2020;29:e119.

	7.	 Pinquart M. Loneliness in married, widowed, divorced, and never-married 
older adults. J Soc Pers Relat. 2003;20(1):31–53.

	8.	 von Soest T, Luhmann M, Hansen T, Gerstorf D. Development of loneli-
ness in midlife and old age: its nature and correlates. J Pers Soc Psychol. 
2020;118(2):388.

	9.	 Spitzer N, Segel-Karpas D, Palgi Y. Close social relationships and loneliness: 
the role of subjective age. Int Psychogeriatr. 2022;34(7):651–5.

	10.	 Heylen L. The older, the lonelier? Risk factors for social loneliness in old 
age. Ageing & Society. 2010;30(7):1177–96.

	11.	 Yang K, Victor C. Age and loneliness in 25 European nations. Ageing & 
Society. 2011;31(8):1368–88.

	12.	 Luhmann M, Hawkley LC. Age differences in loneliness from late adoles-
cence to oldest old age. Dev Psychol. 2016;52(6):943.

	13.	 Mund M, Freuding MM, Möbius K, Horn N, Neyer FJ. The stability and 
change of loneliness across the life span: a meta-analysis of longitudinal 
studies. Personal Soc Psychol Rev. 2020;24(1):24–52.

	14.	 National Bureau of Statistics of C: Main Data of the Seventh National 
Population Census. http://​www.​stats.​gov.​cn/​engli​sh/​Press​Relea​se/​
202105/​t2021​0510_​18171​85.​html.

	15.	 Chaolin G, Liya W, Cook I. Progress in research on Chinese urbanization. 
Frontiers of Architectural Research. 2012;1(2):101–49.

	16.	 Mou J, Griffiths SM, Fong H, Dawes MG. Health of China’s rural–urban 
migrants and their families: a review of literature from 2000 to 2012. Br 
Med Bull. 2013;106(1):19–43.

	17.	 Nikoloski Z, Zhang A, Hopkin G, Mossialos E. Self-reported symptoms of 
depression among Chinese rural-to-urban migrants and left-behind fam-
ily members. JAMA Netw Open. 2019;2(5):e193355.

	18.	 Sun J, Ryder AG. The Chinese experience of rapid modernization: socio-
cultural changes, psychological consequences? Front Psychol. 2016;7:477.

	19.	 Wu Q, Wallace M. Hukou stratification, class structure, and earnings in 
transitional China. Chinese Sociolog Rev. 2021;53(3):223–53.

	20.	 Yang F, Lou VW. Childhood adversities, urbanisation and depressive 
symptoms among middle-aged and older adults: evidence from a 
national survey in China. Ageing & Society. 2016;36(5):1031–51.

	21.	 Jingzhong Y, Lu P. Differentiated childhoods: impacts of rural labor migra-
tion on left-behind children in China. J Peasant Stud. 2011;38(2):355–77.

	22.	 Ding G, Bao Y. Editorial perspective: assessing developmental risk in 
cultural context: the case of ‘left behind’children in rural China. J Child 
Psychol Psychiatry. 2014;55: Wiley Online Library:411–2.

	23.	 Zhang L, Xu Y, Nie H, Zhang Y, Wu Y. The prevalence of depressive symp-
toms among the older in China: a meta-analysis. Int J Geriatr Psychiatry. 
2012;27(9):900–6.

	24.	 Rokach A. The effect of gender and culture on loneliness: a mini review. 
Emerging Sci J. 2018;2(2):59–64.

	25.	 Barreto M, Victor C, Hammond C, Eccles A, Richins MT, Qualter P. Loneli-
ness around the world: age, gender, and cultural differences in loneliness. 
Personal Individ Differ. 2021;169:110066.

	26.	 Kessler RC, Aguilar-Gaxiola S, Alonso J, Chatterji S, Lee S, Üstün TB. The 
WHO world mental health (WMH) surveys. Die Psychiatrie. 2009;6(01):5–9.

	27.	 Rokach A, Orzeck T, Cripps J, Lackovic-Grgin K, Penezic Z. The effects of 
culture on the meaning of loneliness. Soc Indic Res. 2001;53(1):17–31.

	28.	 Van Tilburg T, Havens B, de Jong GJ. Loneliness among older adults in the 
Netherlands, Italy, and Canada: a multifaceted comparison. Can J Aging. 
2004;23(2):169–80.

https://doi.org/10.1186/s12888-023-04525-1
https://doi.org/10.1186/s12888-023-04525-1
http://www.stats.gov.cn/english/PressRelease/202105/t20210510_1817185.html
http://www.stats.gov.cn/english/PressRelease/202105/t20210510_1817185.html


Page 9 of 9Wang et al. BMC Psychiatry           (2023) 23:43 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	29.	 Zeng R, Greenfield PM. Cultural evolution over the last 40 years in China: 
using the Google Ngram viewer to study implications of social and politi-
cal change for cultural values. Int J Psychol. 2015;50(1):47–55.

	30.	 Zhou C, Yiu WYV, Wu MS, Greenfield PM. Perception of cross-generational 
differences in child behavior and parent socialization: a mixed-method 
interview study with grandmothers in China. J Cross-Cult Psychol. 
2018;49(1):62–81.

	31.	 Greenfield PM. Linking social change and developmental change: shift-
ing pathways of human development. Dev Psychol. 2009;45(2):401.

	32.	 Heu LC, van Zomeren M, Hansen N. Lonely alone or lonely together? 
A cultural-psychological examination of individualism–collectivism 
and loneliness in five European countries. Personal Soc Psychol Bull. 
2019;45(5):780–93.

	33.	 Klinenberg E. Is loneliness a health epidemic? International New York 
Times; 2018.

	34.	 Anlong Y. "empty nest youth": phenomenon, performance, cause and 
cognitive attitude. Forward Position. 2017;7:78–82.

	35.	 Rong L. Analysis of the living dilemma and social support status of 
"empty Nest youth". Hebei Youth Administrative Cadres College. 
2019;31(1):25–32.

	36.	 Xiaohong D. Social psychological diagnosis and support of the group of 
the empty nest youth [dictionary of the Chinese language]. Gansu Social 
Sciences. 2018;2018(1):179–85.

	37.	 Yun M. Research on correlation of loneliness to social support and psy-
chological capttal of empty nest youth: Yunnan Normal University; 2018.

	38.	 Martel MM. Sexual selection and sex differences in the prevalence of 
childhood externalizing and adolescent internalizing disorders. Psychol 
Bull. 2013;139(6):1221.

	39.	 Vanhalst J, Klimstra TA, Luyckx K, Scholte RH, Engels RC, Goossens L. 
The interplay of loneliness and depressive symptoms across ado-
lescence: exploring the role of personality traits. J Youth Adolesc. 
2012;41(6):776–87.

	40.	 Dong X, Chen R. Gender differences in the experience of loneliness in US 
Chinese older adults. J Women Aging. 2017;29(2):115–25.

	41.	 Jopp D, Rott C, Oswald F. Valuation of life in old and very old age: the role 
of sociodemographic, social, and health resources for positive adaptation. 
The Gerontologist. 2008;48(5):646–58.

	42.	 Cooney TM, Dunne K. Intimate relationships in later life: current realities, 
future prospects. J Fam Issues. 2001;22(7):838–58.

	43.	 Maes M, Qualter P, Vanhalst J, Van den Noortgate W, Goossens L. Gender 
differences in loneliness across the lifespan: a meta–analysis. Eur J Per-
sonal. 2019;33(6):642–54.

	44.	 Pinquart M, Sorensen S. Influences on loneliness in older adults: a meta-
analysis. Basic Appl Soc Psychol. 2001;23(4):245–66.

	45.	 Erikson KT. Outsiders: studies in the sociology of deviance. Am J Sociol. 
1964;69(4):417–9.

	46.	 Joye D, Sapin M, Wolf C, Bian Y, Andersen J, Carkoglu A, et al. ISSP 2017 
module on social network and social ressources: reasoning report for the 
draft source questionnaire: International Social Survey Programme (ISSP); 
2016.

	47.	 Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A short scale for measur-
ing loneliness in large surveys: results from two population-based stud-
ies. Research on aging. 2004;26(6):655–72.

	48.	 Chen J, Gong L. Loneliness in urbanising China. Health & Social Care in 
the Community. 2022;30(3):e812–22.

	49.	 Chan KW, Zhang L. The hukou system and rural-urban migration in China: 
processes and changes. China Q. 1999;160:818–55.

	50.	 Kemperman A, van den Berg P, Weijs-Perrée M, Uijtdewillegen K. Loneli-
ness of older adults: social network and the living environment. Int J 
Environ Res Public Health. 2019;16(3):406.

	51.	 Chen Y, Hicks A, While AE. Loneliness and social support of older people 
living alone in a county of S hanghai, C hina. Health & social care in the 
community. 2014;22(4):429–38.

	52.	 Lei X, Shen Y, Smith JP, Zhou G. Do social networks improve Chinese 
adults’ subjective well-being? The Journal of the Economics of Ageing. 
2015;6:57–67.

	53.	 Lind JT, Mehlum H. With or without U? The appropriate test for a 
U-shaped relationship. Oxf Bull Econ Stat. 2010;72(1):109–18.

	54.	 Bartels M, Cacioppo JT, Hudziak JJ, Boomsma DI. Genetic and environ-
mental contributions to stability in loneliness throughout childhood. Am 
J Med Genet B Neuropsychiatr Genet. 2008;147(3):385–91.

	55.	 Demakakos P, Nunn S, Nazroo J. 10. Loneliness, relative deprivation and 
life satisfaction. In:  Retirement, health and relationships of the older 
population in England; 2006. p. 297.

	56.	 Griffin J. The lonely society? London: Mental Health Foundation; 2010.
	57.	 Wang G, Zhang X, Wang K, Li Y, Shen Q, Ge X, et al. Loneliness among the 

rural older people in Anhui, China: prevalence and associated factors. Int 
J Geriatr Psychiatry. 2011;26(11):1162–8.

	58.	 Guo M, Aranda MP, Silverstein M. The impact of out-migration on the 
inter-generational support and psychological wellbeing of older adults in 
rural China. Ageing & Society. 2009;29(7):1085–104.

	59.	 Song Q, Smith JP. The citizenship advantage in psychological well-
being: an examination of the Hukou system in China. Demography. 
2021;58(1):165–89.

	60.	 Chan SH, Qiu HH. Loneliness, job satisfaction, and organizational com-
mitment of migrant workers: empirical evidence from China. Int J Hum 
Resour Manag. 2011;22(5):1109–27.

	61.	 Li Q. Job stress and well-being among internal migrant Workers in China: 
University of Macau; 2020.

	62.	 Zhong BL, Liu XJ, Chen WC, Chiu HFK, Conwell Y. Loneliness in Chinese 
older adults in primary care: prevalence and correlates. Psychogeriatrics. 
2018;18(5):334–42.

	63.	 Child ST, Lawton L. Loneliness and social isolation among young and 
late middle-age adults: associations with personal networks and social 
participation. Aging Ment Health. 2019;23(2):196–204.

	64.	 Antonucci TC, Akiyama H, Merline A. Dynamics of social relationships in 
midlife; 2001.

	65.	 Labor force participation rate for ages 15–24, female (%) (modeled ILO 
estimate) [https://​data.​world​bank.​org/​indic​ator/​SL.​TLF.​ACTI.​1524.​FE.​ZS?​
locat​ions=​CN].

	66.	 Vordzorgbe PK, Assoah SK, Dzakadzie Y, Wilson RKN. Managing pre-
retirement anxiety among teachers in the Yilo-Krobo municipality in the 
eastern region of Ghana. US-China Education Review. 2018;8(3):89–105.

	67.	 Chen Y, Hu D. Gender norms and marriage satisfaction: evidence from 
China. China Econ Rev. 2021;68(2021):101627.

	68.	 Harris RA, Qualter P, Robinson SJ. Loneliness trajectories from middle 
childhood to pre-adolescence: impact on perceived health and sleep 
disturbance. J Adolesc. 2013.

	69.	 Chang KC, Wen M, Wang G. Social capital and work among rural-to-urban 
migrants in China. Asian Popul Stud. 2011;7(3):275–93.

	70.	 Yen HY, Chi MJ, Huang HY. Social engagement for mental health: an 
international survey of older populations. Int Nurs Rev. 2022;69(3):359–68.

	71.	 Tonković Ž, Cepić D, Puzek I. Loneliness and social networks in 
Europe: ISSP data from 13 European countries. Revija za sociologiju. 
2021;51(3):381–407.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://data.worldbank.org/indicator/SL.TLF.ACTI.1524.FE.ZS?locations=CN
https://data.worldbank.org/indicator/SL.TLF.ACTI.1524.FE.ZS?locations=CN

	Association between age and loneliness in different residential type and gender groups: evidence from China
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Method
	Data and sample
	Measures and variables
	Loneliness
	Age
	Gender
	Residential type
	Socio-demographic variables


	Results
	Descriptive statistics
	Predicting loneliness

	Discussion
	Conclusion
	Acknowledgements
	References


