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Objectives: Prior research has revealed a high prevalence of stress among general urban populations in
China. However, little is known about stress in rural Chinese counterparts. This research estimates the
prevalence of severe stress among rural Chinese males and identiﬁes sociodemographic and psychological correlates.
Study design: The study design was a cross-sectional survey with multistage sampling.
Methods: Subjects were male residents aged 15 years from four geographic regions of China (N ¼ 4414),
namely Jinbei, Jinnan, Guidongbei and Subei. Information was collected on perceived stress and potential
sociodemographic and behavioural correlates as well as on perceived health status. Data were assessed
by means of c2 tests and unconditional logistic regression analysis.
Results: The mean score for the rural male resident sample on the Chinese Perceived Stress Scale (CPSS) was
24.8 (standard deviation ¼ 7.7), and 44% of subjects reported severe stress. With Subei residents as the
referent, respondents from Guidongbei region [adjusted odds ratio (OR) ¼ 0.66; 95% conﬁdence interval
(CI) ¼ 0.52–0.84] had a lower likelihood of reporting severe stress and those from Jinbei region (OR ¼ 3.54;
95% CI ¼ 2.85–4.39) and Jinnan region (OR ¼ 2.73; 95% CI ¼ 2.21–2.39) had higher likelihoods. Respondents
aged 35–44 years (OR ¼ 0.69; 95% CI ¼ 0.55–0.85) and 45 years (OR ¼ 0.67; 95% CI ¼ 0.54–0.83) had
a lower likelihood of reporting severe stress than those aged <25 years, and respondents in non-farming
jobs (OR ¼ 1.33; 95% CI ¼ 1.09–1.62) had an excess likelihood relative to those in farming. An excess likelihood of reporting severe stress was manifest among the divorced and widowed relative to the unmarried,
and a lower likelihood was observed among respondents with a higher education relative to the least
educated. Hedonism seeking was positively associated with severe stress among rural Chinese males
(OR ¼ 2.43; 95% CI ¼ 2.09–2.84) and social participation was negatively associated (OR ¼ 0.62, 95%
CI ¼ 0.54–0.73).
Conclusions: This study found a high stress level among rural Chinese males. To ameliorate this problem,
we recommend policy and prevention initiatives at national and local levels.
Ó 2009 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction
A global industrial force, China is also a major agricultural
country, with 900 million rural residents out of a total population of
1.3 billion.1 Reﬂecting policy, this country has recently experienced
rapid socioeconomic development in urban areas with a much
slower transformation occurring in rural areas. Thus, while living
standards have risen across China, this regional lag in the
modernisation process has generated ‘agriculture, farmer and
countryside’ problems.2 Per capita income for rural residents is only
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4761 renminbi (RMB), compared with 15 781 RMB for urban residents.3 Many rural Chinese dwell in cramped, dank and dilapidated
mud-clay housing. They generally cannot access important beneﬁts
available to urban counterparts such as social welfare and
a healthcare guarantee. Their poverty means that minor illness or
injury has to be endured and that serious illness may well result in
death or permanent disability. Pressure and fatigue are life
constants for rural residents.4
During the past two decades, many rural residents migrated to
urban areas in search of higher paying industrial employment.
Estimated numbers increased from 50 million in 1990 to 121
million in the year 2000. By 2010 there will be a projected 160
million rural–urban migrants, representing approximately 25% of
the active Chinese labour force.5 Rural–urban migrant workers
occupy low social status and must circumvent numerous barriers to
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secure legitimate urban employment. Authorities typically only
permit them to ﬁll positions that city residents reject, such as
construction and handling of corpses, sewage and chemical waste.
This employment is characterised by inequitable terms and low
remuneration. Migrants are frequently marginalised and are targets
for discrimination.6 Meanwhile, remaining rural residents are
disproportionately children and female, and elderly, ill and
disabled. They are usually limited to heavy agricultural jobs and
suffer psychologically and socioeconomically through separation
from their migratory head of household. Household heads remain
the core of the Chinese family and disconnection can be catastrophic. Research indicates that rural–urban migrants7–9 and
detached family members manifest excess risk for stress and
mental health disorders.10,11
Since rural residents emerge as a distinctly disadvantaged
group, there is ample reason for scientiﬁc interest regarding
their psychological pressures and related health issues. Such
issues have been ignored in the literature. By contrast, stress
among urban populations is well documented.12,13 Thus, there is
little information on patterns and correlates of stress among
rural Chinese. Stimulated by their magnitude, it is a public
health imperative for scientists to gather prevalence data on
severe stress among rural residents in order to formulate policy
and to design and implement effective intervention and
prevention strategies. The rural population of China retains
values and social bonds characteristic of a traditional society,
with the core being emphasis upon family and kinship. Primary
responsibility for maintaining this emphasis lies with adult
males, since rural China remains a patriarchal and collectivist
society. Traditional values ﬁrmly place an adult male as head of
household and familial mainstay. He is obligated to assure the
destiny and survival of his family. As head of household, he
represents the principal line of resistance to the familial threats
posed by external conﬂict and social challenge. Our study
sought to investigate stress among household heads and
potential household heads during a social transition which was
devastating that social position. More speciﬁcally, we primarily
sought to estimate the prevalence of severe stress among male
rural residents in four geographic regions across China and to
identify sociodemographic and psychological correlates of such
stress.
Derived from the Chinese stress literature,6–13 we anticipated
that there would be a high stress level among rural Chinese males
and also that region and other salient sociodemographic characteristics, such as age, education, marital status and occupation,
would be associated with severe stress. We posit that stress is
related to personal values and lifestyle. Accordingly, we evaluated
the inﬂuence of hedonism seeking and social participation as
potential determinants of stress. Neither relationship has previously been studied in rural males. Chinese society remains
profoundly inﬂuenced by an agrarian culture, which reﬂects
a strong hedonistic tradition.14a Hedonism promotes the pursuit of
instant gratiﬁcationdan ultimate societal value.15 The highly
hedonistic are more prone to work less and enjoy life more than
opposites, and conﬂict between these tendencies could elevate
their stress levels.14a,15 On the other hand, their tendency to
vocalise about the stress of traumatic events and to adopt an
avoidant coping style could serve as mitigating forces.16 There is
research suggesting that social participation affects stress.17–19
Unlike urban life, rural life is often mundane, lonely and stressful
because of a lack of entertainment and social activities. As previously shown for Chinese urban residents, the presence of such
opportunities might beneﬁt rural participants by relieving their
stress and maintaining or elevating their psychological wellbeing.20
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Methods
Geography
The geographic area for this study covered four regions in China:
southwest (Guidongbei region); southeast (Subei region); northwest (Jinnan region); and north (Jinbei region). The high degree of
geographic dispersion meant that it was possible to examine rural
resident stress levels between and within regions. The four regions
were selected because of their agricultural commonality, long
distance from metropolises and lack of large industries.
Study design and sampling
Cross-sectional in design, this study utilised a multistage
systematic sampling procedure to select participants. Stage 1 represented the a priori selection of the four geographic regions under
review. In Stage 2, two counties from each of the four regions were
respectively randomly selected, 20% of their rural villages and 20%
of the local communities (the smallest rural areal units) in those
villages. In Stage 3, a list of family households was ﬁrst obtained
through the local village government and administrative ofﬁces.
From this list, 20% of the families were then randomly selected and
contacted.21 Eligible subjects were males aged 15 years. In families with two or more eligibles, the one with the birthday closest to
the date of interview was selected as the subject.
Eligible subjects were interviewed at home by research assistants who were trained medical students from a local medical
school. Written informed consent was obtained from each subject.
Upon receiving their survey instructions, subjects were asked to
complete a questionnaire of approximately 30 min duration. Each
was given an opportunity to answer or clarify questions regarding
the survey or constituent items. Upon questionnaire completion,
subjects were given 2 RMB (equivalent to US$0.25) as a token of
appreciation for their participation.
Possessing acceptable psychometric properties, the measures
adopted for this study have been extensively used in prior research
on stress involving Chinese populations.6,12 Variables were organised within the questionnaire under the following categories.
 Sociodemographics: Age (date of birth); educational attainment;
marital status; geographic region; job type; and personal income.
 Stress: Symptoms were tapped by the Perceived Stress Scale,
Chinese version (CPSS). This scale comprises 14 items assessing
perceptions of stress during the month prior to survey. Items
were rated on a 5-point Likert-type scale ranging from 0 (never)
to 4 (very often).12,22 Item scores were summed to yield a total
scoredthe higher the total, the greater the perceived stress level.
Following previous practice, severe stress was operationalised as
a score 25.12 The internal reliability of the CPSS in this sample,
measured by Cronbach’s a, was 0.83.
 Hedonism seeking: This behaviour was assessed by means of
a validated Hedonism-Seeking Scale (HSS), which was developed
by the senior author.14a,15 The scale comprises four items: (i) I
prefer spending my money on eating, drinking alcohol or
pursuing other recreational activities; (ii) in order to enjoy life, I
have a carefree attitude; (iii) I do not mind getting drunk if
alcoholic drinks are available, since drinking is a way of enjoying
life with sensation; and (iv) the purpose of life is to enjoy myself
since fast living means that life disappears like a dream. There
was a standard set of seven response alternatives for each item:
(i) completely disagree; (ii) mostly disagree; (iii) somewhat
disagree; (iv) neither agree nor disagree; (v) somewhat agree;
(vi) mostly agree; and (vii) completely agree. A mean hedonismseeking score was derived by aggregating the value for each
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response and dividing it by the number of alternative responses
(i.e. 7). Respondents with a mean score exceeding 4 were grouped as high hedonism-seekers and the remainder as low.15 The
internal reliability of the HSS for this sample was 0.82 (Cronbach’s a).
 Social participation: Based on the four items in our questionnaire,
social participation was assessed using another indigenous
Chinese scale created by the senior author.14b The internal reliability of the social participation scale was computed and its
validity was estimated by exploratory factor analysis. The scale
manifested high reliability in our sample (Cronbach’s a ¼ 0.76).
Exploratory factor analyses of the four scale items extracted one
factor that explained 47.1% of the variance. Respective loading
values were 0.76 (chatting with others), 0.58 (visiting relatives),
0.65 (participating in a ceremony) and 0.72 (having a meeting or
going out for an activity with others). The total score was calculated for the scale by summing responses to these individual
items. The higher the total, the greater the social participation. A
total exceeding 12 equated to a higher (versus a lower) level of
social participation.

Data analysis
Subjects were proﬁled, their perceived health status was
reported and prevalence estimates of severe stress were presented
across sociodemographic and behavioural characteristics. An
unconditional multiple logistic regression analysis was then performed to test the hypotheses regarding severe stress and its
correlates. The dependent variable in this study was stress status,
operationalised as a binary response variable (severe stress ¼ 1 and
no stress or low stress ¼ 0). Independent variables were:
geographic region; age; education; race; marital status; income;
job type; hedonism seeking; and social participation. The respective referents were Subei for region, <25 years old for age,
elementary or lower for education, never married for marital
status, Han for ethnicity, farming for job, <U1000 (US$1 ¼ U7.6) for
income, lower score for hedonism seeking and lower score for
social participation. Adjusted point-estimated odds ratios were
calculated together with their 95% conﬁdence interval (CI). Data
were analysed using Statistical Analysis Software version 6.12 (SAS
Institute Inc., Cary, NC). Weighted analyses were reported since
data were adjusted for clustering of subjects within regions.
Results
A total of 5097 males was approached for study participation,
with a response rate of 87%. Of the respondents, 4414 provided
complete data that are reported on for this study. Their demographic characteristics were similar to those reported in the
national population survey of the Chinese male rural population.18
The mean age was 38.7 years (data not shown). The vast majority
were Han Chinese, married, had less than a high school education
and a very low mean annual per capita income; 42% reported that
they held farm jobs, 41% of subjects scored high on hedonism
seeking and 65% scored high on social participation. Regarding
perceived health status, 22% of subjects felt very well, 39% felt well,
26% reported satisfactory health and the remainder felt that they
were in poor or very poor health. The mean CPSS score was 24.8
(standard deviation 7.7), which closely approached the cut-off
point of 25 for severe stress; 44% of respondents met the study’s
severe stress criterion. Table 1 shows estimates for the prevalence
of severe stress in this sample, disaggregated by sociodemographic
and behavioural characteristics.

Table 1
Sociodemographic and behavioural characteristics of the study sample (N ¼ 4414),
with prevalence estimates of severe stress.
Variable
Geographic region
Subei
Jinnan
Jinbei
Guidongbei
Age (years)
<25
25–34
35–44
45
Residence
Village
Town
Education
Elementary school
Middle school
High school
College or higher
Marital status
Never married
Married
Divorced/widowed
Ethnicity
Han
Minority
Job category
Farming
Rural–urban migrant
Non-farming
Not working

n

% of total

958
21.7
1375
31.2
1259
18.6
822
28.5
c2 305.58, d.f. ¼ 3, P < 0.01

36.1
51.1
57.1
21.8

759
17.2
981
22.2
1444
32.7
1230
27.9
2
c 17.96, d.f. ¼ 3, P < 0.01

48.4
46.3
44.3
39.5

3793
85.9
621
14.1
c2 5.87, d.f. ¼ 1, P < 0.05

44.8
39.6

1864
42.2
1900
43.0
516
11.7
134
3.0
c2 15.37, d.f. ¼ 3, P < 0.01

45.8
43.2
45.2
29.1

358
8.1
3970
89.9
86
1.9
c2 10.14, d.f. ¼ 2, P < 0.01

36.3
46.7
48.8

4320
97.9
94
2.1
c2 1.31, d.f. ¼ 1, P > 0.05

44.2
38.3

1871
42.4
1533
34.7
683
15.5
327
7.4
c2 24.70, d.f. ¼ 3, P < 0.01

39.3
47.2
48.6
44.0

Mean annual per capita income (U)
<1000
983
22.3
1000–1999
1808
41.0
2000–2999
891
20.2
3000–3999
377
8.5
4000
355
8.0
c2 47.52, d.f. ¼ 4, P < 0.01
Hedonism seeking
Low
High
Social participation
Low
High

Stress (%)

52.4
40.4
42.8
49.1
37.8

2614
59.22
1800
40.78
c2 176.63, d.f. ¼ 1, P <0.01

35.9
56.1

1526
34.57
2888
65.43
c2 266.70, d.f. ¼ 1, P < 0.01

60.9
31.9

Table 2 shows the results of the multivariate analysis of severe
stress. Subjects living in the Jinbei and Jinnan regions manifested
a higher likelihood of being severely stressed than those living in the
Subei region, whereas those living in the Guidongbei region manifested a lower likelihood. An excess likelihood was apparent for
subjects aged 35 years compared with those aged <25 years.
Subjects with a college degree or higher were less likely to be
severely stressed than the least educated, and the divorced and
widowed had a higher likelihood than the unmarried. The same was
the case for those in non-farm jobs relative to farm workers.
Compared with their opposites, a greater likelihood of severe stress
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Table 2
Multiple logistic regression analysis of sociodemographic and behavioural correlates
of severe stress in rural Chinese males (N ¼ 4414).
Correlate

OR

95% CI

Region
Subei
Jinnan
Jinbei
Guidongbei

1.00
2.73**
3.54**
0.66**

d
2.21–2.39
2.85–4.39
0.52–0.84

Age (years)
<25
25–34
35–44
45

1.00
0.95
0.69**
0.67**

d
0.76–1.87
0.55–0.85
0.54–0.83

Education
Elementary school
Middle school
High school
College or higher

1.00
0.88
0.99
0.55**

d
0.76–1.01
0.79–1.25
0.35–0.85

Marital status
Never been married
Married
Divorced/widowed

1.00
0.84**
1.29**

d
0.63–1.45
1.36–3.89

Job category
Farming
Rural–urban migrant
Non-farming
Other (no work capacity)
Hedonism seeking
Social participation

1.00
0.89
1.33*
1.10
2.43**
0.62**

d
0.76–1.04
1.09–1.62
0.83–1.45
2.09–2.84
0.54–0.73

OR, odds ratio, CI, conﬁdence interval.
*P < 0.05; **P < 0.001.

was manifest among subjects scoring high on hedonism seeking and
a lower likelihood among those scoring high on social participation.
Discussion
In this study, perceived stress scores among Chinese rural males
were calculated. The prevalence of severe stress was also estimated
and its sociodemographic and behavioural correlates were identiﬁed. The mean score for subjects on the CPSS was 24.8 (95% CI 24.7–
25.0), a marginally higher score than that previously estimated for
male urban residents (23.8; 95% CI 23.5–24.0).12 In addition, the
estimated prevalence of severe stress (44.1%; 95% CI 43.3–44.9%)
approximates an estimate of 44.5% (95% CI 42.9–46.1%) for urban
counterparts. Although the prevalence of severe stress appears
similar between Chinese rural and urban males, the relative sources
of their stress may be quite different. Two main sources of stress
have been identiﬁed in the Chinese population, social competition
and day-to-day life stress.12 Strongly implicating gross poverty and
associated existential challenges, we suggest that the latter is
relatively much more salient for rural than urban residents.1–4
Traditional Chinese culture emphasises the obligation of the rural
adult male to serve as household head and family leader, and
poverty represents the major impediment for him being able to
assure the survival of his family and its destiny.
We found that severe stress among rural male residents was
associated with a number of sociodemographic characteristics.
First, there were signiﬁcant regional differences. This ﬁnding may
reﬂect the substantial variation in both socioeconomic development and cultural norms across mainland China.1,23 For example,
rural male residents living in Subei region may be less likely to be
severely stressed than those living in the Jinnan and Jinbei regions
because Subei is the most developed of the three regions. On the
other hand, Guidongbei region is less developed than Subei, yet its
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rural male residents manifested a lower likelihood of severe stress.
This apparent anomaly may be culturally determined. Guidongbei
is located in the southwest of the Chinese mainland and possesses
a unique culture.14c It largely remains economically self-sufﬁcient.
Residents are unsophisticated and value and practice honesty in
their personal and business interactions. They regard each event as
determined by nature. They also subscribe heavily to the notion
that people bring nothing to the world at birth and take nothing
when they die. Their fatalism helps them keep stress levels low in
the face of pressing problems.
Consistent with prior research,8,23–25 we also found that age was
another demographic correlate of severe stress. The older age groups,
encompassing subjects 35 years, were less likely to manifest severe
stress than the youngest subjects aged <25 years. Again, consistent
with the literature,8,23–25 rural males with a college degree or higher
were less likely to manifest severe stress than the least educated. Also
conﬁrming prior ﬁndings, divorced and widowed males showed an
excess of severe stress relative to the unmarried.8,23,24 Similarly
conﬁrmatory,25 we found a signiﬁcant difference between married
and unmarried males. Our ﬁnding that males in non-farm jobs
showed an excess likelihood of severe stress compared with farm
workers may stem from the former jobs being more transient in their
nature than the latter jobs, i.e. more likely to generate instability in
employment and residence.
A positive association was found between hedonism seeking
and severe stress, likely stemming from a mix of personal values
and poor coping styles.14a,15,16,26 This ﬁnding has motivated us to
argue for the importance of creating, implementing and evaluating
evidence-based strategies to improve the mental and physical
health of rural populations. Such strategies must be sensitive to
social as well as psychological determinants of poor health. We also
found that low social participation was inversely associated with
stress, afﬁrming previous ﬁndings.18–20 Kindred to social participation, social networks and social support buffer both social and
psychological stress.27 Increasing both entertainment outlets and
opportunities to participate in social activities should be integral to
strategies aimed at alleviating and managing stress levels among
Chinese rural male residents.
Another likely stressor for rural male residents is deprivation
related to their low national socioeconomic status. Commencing in
1978, reform of China’s policy for rural areas meant relaxation of
agricultural controls and evolution towards a market economy. A
consequence of this reform has been higher rural incomes. However,
the Chinese countryside still typically lags far behind urban areas.
There are substantial rural–urban disparities in income and services.
Favouring urban areas, the distribution of healthcare resources has
been disproportionate. Limited access to hospitals, health stations,
trained counselling psychologists and psychiatrists has severely
depressed the psychological welfare of the rural populace. We
recommend that the government change the policy to achieve an
equitable balance in economic development between rural and
urban areas as well as to guarantee rural residents the same citizenship rights as urban residents. We acknowledge that rural–urban
dualism is a persisting legacy of an ancient era. Historically, villages
provided food and other necessities to cities without equal return
because the cities arbitrarily served as the centre of political power.
We ﬁnd it most encouraging that the Central and regional governments in China now recognise the historical imbalance and are
exploring ways to move towards equilibrium.
The highly stressed may not be more prone to mental disorders
than other people. However, both government and local health
authorities need to develop policies to prevent mental disorders
and to reduce the high prevalence of severe stress now evident in
the rural male population. A multifaceted approach to prevention
should be incorporated into community healthcare programmes.
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For example, local health authorities should offer mental health
care and educational sessions. A health education curriculum
should be provided that addresses such special topics as risk factors
for severe stress and strategies for coping with life stressors.
Currently there are few qualiﬁed psychological counsellors and few
psychiatrists in rural areas. Thus, it is imperative to provide
appropriate training to rural community health service staff and to
recruit urban volunteers to work as mental health counsellors in
the underserved areas. A special community-based mental health
service centre should be established to provide rural residents with
psychological counselling as needed. Support groups are particularly needed for rural ‘left-behind’ children and the elderly, i.e. for
those vulnerable groups whose parents or offspring left home to
pursue better economic opportunities in urban areas. These
support groups could provide a forum where residents can express
mental health concerns and learn stress management. Some rural
areas still lack Internet access. The Internet might usefully be
employed in China to offer psychological support rather than make
this the responsibility of the village community centre. The reason
for this suggestion is that Chinese culture emphasises emotional
restraint and control, and the Chinese are wary about revealing
their weaknesses and problems to others.
This study has at least three notable limitations. First, its crosssectional design precludes us from drawing causal inferences. There
is a crucial need to collect both cross-sectional and longitudinal data
on stress in rural communities for surveillance, prevention and
evaluation purposes. In addition, community health promotion and
policy data are needed to facilitate understanding of how stress
levels react to community-level health regulations and targeted
campaigns. A second study limitation is that subjects were conﬁned
to males, thus limiting the generalisability of the ﬁndings. A third
limitation is that this study only addressed current stress status. We
need to specify better the type of stress or unhappiness that rural
Chinese males are experiencing in order to understand the mechanisms and to design and implement effective preventive measures.
Our research possesses a number of strengths. This was the ﬁrst
study of stress with an exclusive focus on the Chinese rural population. Moreover, its large sample, derived from four large and
distinct geographic regions, allowed broad rural representation to
be attained. In addition, geographic regions rather than provinces
were used for the sampling framework. Whilst this decision enabled
a sample that was homogeneous within regions to be captured, it
was possible simultaneously to maximise its geographic, cultural
and socioeconomic heterogeneity across regions. The response rate
of 87% is exceedingly high by contemporary survey research standards and enhances the generalisability of the results to the rural
male population aged 15 years. Non-response was primarily due to
absence from home at the time of survey. Refusal was extremely rare
because subjects were given a ﬁnancial incentive in appreciation for
their participation. However, since we do not know the characteristics of the non-respondents, we cannot accurately assess the
impact of the associated data gap.
This research contributes to the stress literature by documenting the high stress level among male residents from rural Chinese
communities. Variable prevalence was apparent regionally, sociodemographically and behaviourally. Our ﬁndings indicate that it is
vital for government and local health agencies to collaborate in
developing and implementing a mix of policies and strategies
aimed at markedly reducing the high prevalence of severe stress
among the rural Chinese populace. These actions must address
primary and secondary prevention. Stress is the common element
in major mental illnesses14b for which there is a dearth of population-based research on rural Chinese. Future research needs to
address females as well as males.
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