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Abstract

Objectives: To estimate current prevalence levels of stress, and to identify related characteristics among urban residents in
China.

Design: A cross-sectional, multilevel study. Selected through multi-stage quota-sampling, survey participants were 4,735
urban residents aged 15 years and older who resided in one of six selected Chinese capital cities. Data were collected on
stress levels and sociodemographic characteristics. Stress was assessed using the Perceived Stress Scale, Chinese version
(CPSS). A multilevel variance component model was employed to analyze associations between sociodemographic variables
and stress.

Results: The mean stress score for urban residents was 22.34 (SD: 3.22), and 36.8% of those surveyed (95% CI: 33.5–40.2%)
were severely stressed (.25). Multilevel regression analysis indicated that residents aged 55 years and older were less
stressed than residents under age 25. The most educated and higher income earners had lower stress levels than the least
educated and poorest. High levels of stress were apparent among all other occupational groups, relative to managers and
clerks, except retirees and operational workers. Residents in the north of China exhibited higher stress levels than
counterparts in the south.

Conclusions: This study suggests that higher stress levels are positively associated with social class in China. Our findings
could inform health policy, guide prevention strategies, and justify the design and implementation of targeted
interventions.
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Introduction

Stress is a pervasive aspect of life. Indeed, a certain amount of

stress is generally regarded as stimulating and life enhancing,

although high persistent levels can induce serious health problems,

including mental illness and physical disease [1,2]. Since 1978,

China has been transitioning from a centralized to a market-based

economy [3]. Massive social change has occurred as a result of this

transition [3–5]. The transition has promised improved living

standards, and markedly increased choice in consumption,

education, health, and employment for the Chinese population. It

also presents many challenges, such as an imbalance between urban

and rural development, rampant corruption, and a widening chasm

between rich and poor [6,7]. Studies suggest that people

experiencing such conditions endure high stress [8,9]. For example,

one study showed that 64% of urban residents manifested moderate

or high levels of stress and 22% suffered from mental disorders [9].

Stress now represents a major public health problem in China,

with an estimated 173 million Chinese adults having a mental

disorder [10]. Stress-related health problems have escalated. The

World Health Organization (WHO) estimated that neuropsychi-

atric conditions and suicide together accounted for more than

20% of the total illness burden of China in 2004 [11]. By virtue of

its large population, even a conservative estimate indicates that

China has the largest number of reported suicides in the world.

Globally, these deaths represent between 25% and 33% of all

documented suicides. At least 600–800 Chinese kill themselves

daily [12]. In recent decades, there has been a striking increase in

Chinese alcohol consumption and associated problems [13,14].

While national population-based studies of stress are rare in

China, the need for them is great. Most extant stress studies have

been confined to local subpopulations, and therefore provide no

basis for estimating large-scale population-based stress levels [15–

17]. The main impediment to generating such estimates is the

large geographic and population size of China. Moreover, the

country is culturally and socioeconomically diverse. Appropriate

data on stress levels are nevertheless essential for informing health

policy, planning prevention strategies, and designing and imple-
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menting appropriate and targeted interventions. To facilitate these

purposes, our primary research aim was to estimate stress levels

and secondary aim to identify sociodemographic correlates of

stress.

Methods

This study utilized a five stage cluster sampling technique. This

sampling technique is ‘‘used in situations where the study

population is very large and/or spread over a large geographic

area’’ [18]. In Stage 1, six Chinese cities were selected according

to geographic location: Hangzhou, Nanjing, Guangzhou,

Taiyuan, Yinchuan, and Harbin. Capitals of their respective

provinces, they were selected to ensure regional diversity. Harbin,

with a population of 9.87 million, is located in the northeast and

Taiyuan (3.46 million) is located in the north. Both are

manufacturing cities. Yinchuan (1.62 million), located in the

northwest, is characterized by agriculture, meat processing, and

light industry. Nanjing (6.17 million), in the east, is dominated by

science, education, and light industry. Hangzhou (6.72 million),

in the southeast, features light industry and tourism. Guangzhou

(7.74 million), located in the south, is characterized by light

industry and commercial development. In terms of economic

development, Harbin, Yinchuan and Taiyuan are at a low level,

Nanjing is at a moderate level, and Hangzhou and Guangzhou

are advanced [19]. Stage 2 comprised a random selection of

residential districts in each city, excluding new building districts

and subdistricts. In Stage 3, four ‘Jiedao’ (subdistrict neighbor-

hoods) were then randomly selected within each residential

district, and 16 building blocks were randomly selected from each

‘Jiedao’. In Stage 4, a family household registration (‘‘hukou’’) list

was used to randomly sample households within the selected

building blocks. Individuals aged 15 years and older, who had

resided in their home for at least one year, were identified within

each household. In the fifth and final stage, one of these eligible

residents was then selected for interview based on birthdate

closest to the date of contact.

A face-to-face interview was scheduled once an individual was

identified and agreed to participate. All interviews were conducted

in private by trained interviewers using a brief questionnaire. The

same interview protocol was used across the six study cities in

order to ensure homogeneity in interviewing and data collection.

Data were collected between March and May 2008. The study

was approved by the Ethics Committee at the Zhejiang University

Medical Center, and informed written consent was obtained from

all participants prior to the commencement of the study.

Possessing acceptable psychometric properties, measures adopt-

ed for this study have been used extensively in prior research on

stress in Chinese populations [9,19]. Stress, the dependent

variable, reflected symptoms tapped by the Perceived Stress Scale,

Chinese version (CPSS) [9,20–21]. This scale comprised 14 items

that addressed perceptions of stress during the month prior to the

survey. Items were rated on a 5-point Likert-type scale and ranged

from 0 (never) to 4 (very often). Item scores were summed to yield

a total, with higher scores indicating higher perceived levels of

stress [9,20]. Following previous practice, severe stress was

operationalised as a score . = 25 [9]. The internal reliability of

the CPSS in this sample, measured by Cronbach’s Alpha, was

0.85. Self-reported stress levels have been widely used to assess

stress in many countries [22–25], and have been shown to be an

appropriate indicator of mental health status [22–25].

Independent variables comprised a series of individual-level

variables and one contextual-level variable. The individual-level

variables covered sociodemographic characteristics: age (date of

birth), educational attainment, marital status, occupation, and

personal income. For the contextual variable, region, mainland

China was divided into two broad geographic areas, north and

south. Taiyuan, Yinchuan, and Harbin represented the north, and

Hangzhou, Nanjing, and Guangzhou the south.

Data analysis was conducted in several stages using SAS version

6.12 and MLwiN Version 2.02 [26]. Standard algorithms were

used to calculate stress scores. Means and 95% confidence

intervals were calculated for the univariate description. Correlates

of stress were evaluated using a multilevel variance component

model [26,27]. A nested hierarchical multilevel modeling

technique possesses substantial advantages over a single-level

regression procedure, when there is both a defined outcome

measure and clear differentiation between ‘individual’ and ‘place’

or context [27]. By modeling random variation at both individual

and regional levels, the study design could preclude ecological and

atomistic fallacies, and thus distinguish the effects of individual and

contextual variables upon stress. This approach permitted us to

model the average association between stress and explanatory

variables across the two regions.

We constructed two models. The first was the ‘null’ model, a

two-level model of random intercepts. This base model was

restricted to a constant in accounting for variation in stress scores

across regions. In this base model, individual-level variables and

the regional-level variable were entered as fixed main effects, given

significant univariate associations with stress, to form the final

model (Model 1). This enhanced model indicated how individual

and regional variables in concert might explain inter-regional

variation in stress levels. Model fitting was assessed by the

likelihood of a change in -2 log. Significance of the random

parameter variance estimates was assessed using the Wald joint X2

test statistic [26]. Our analysis was weighted by city population.

Since differences in general characteristics were minimal within a

given city [28], our weighting did not factor in district, subdistrict,

apartment building block, or household.

Results

We contacted a total of 5,333 individuals, whom we identified

from our sampling list. Of this total, 4,981 agreed to interview,

which yielded a survey response rate of 93%. Complete data were

available on 4,735 participants (89% participation rate): 796 from

Hangzhou, 791 from Nanjing, 911 from Yinchuan, 783 from

Harbin, 695 from Guangzhou, and 758 from Taiyuan. Non-

responders gave no reason for non-participation, and provided no

other information.

The average stress score for the 4,735 respondents was

22.34(SD: 3.22; 95% C.I: 22.11–22.57). We found that 36.8%

(95% CI: 33.5–40.2) were severely stressed, where severe stress was

operationalized as an individual having a score .25 [9,20]. Our

univariate data indicated that resident age, education attainment,

marital status, occupation, and income were all associated with

stress (Table 1). Within specific sociodemographic groups, stress

appeared lowest among the elderly, and highest among the

educated, married, managers and clerks, and more affluent.

Regionally, residents who lived in the south appeared less stressed

than counterparts in the north.

Table 2 reports the results of the multilevel variance component

model analyses of stress scores. In the null model, the random

coefficient estimates indicated significant inter-regional variation

in stress (P,0.01). Model 1 indicated that urban residents aged

35–44 years had higher stress levels and those aged 55 years and

older lower stress levels than residents under age 25. All other

occupational groups, except retirees and operations workers,

Stress Status and Related Characteristics
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manifested higher stress levels than their referent, managers and

clerks. The highest educated residents exhibited lower stress levels

than the least educated, and residents earning at least 20,000

RMB annually appeared less stressed than those earning less than

10,000 RMB. Finally, residents in the north had higher stress

levels than those in the south, adjusting for individual-level

sociodemographic characteristics.

Discussion

Based on the results of this study, 36.8% (95% CI: 33.5–40.2) of

urban residents were severely stressed. Our finding that more than

one-third of urban residents are severely stressed likely harbors

serious ramifications for China. Numerous studies have shown

escalation of stress-related health problems, and that stress has

Table 1. Individual characteristics and mean stress scores.

N = 4735 (% of total sample) Mean (95% CI)

Individual level variables

Age (in years) P,0.01

,25 751 (15.9) 22.90 (22.68–23.12)

25–34 1259 (26.6) 22.62 (22.45–22.79)

35–44 964 (20.4) 23.02 (22.83–23.21)

45–54 796 (17.6) 22.94 (22.73–23.15)

55+ 907 (19.6) 20.53 (20.29–20.78)

Gender P.0.05

Male 2706 (57.1) 22.29 (22.17–22.42)

Female 2029 (42.9) 22.41 (22.27–22.55)

Education P,0.01

Elementary school or lower 344 (7.3) 22.22 (21.85–22.59)

Junior high school 1033 (21.8) 22.23 (22.03–22.43)

High school 1289 (25.1) 23.28 (23.11–23.45)

Junior college 966 (20.4) 22.28 (22.08–22.48)

College or higher 1203 (25.4) 21.42 ( 21.24–21.60)

Marital status P,0.05

Never married 1307 (27.6) 22.96 (22.79–23.13)

Married 3232 (68.3) 21.98 (21.87–22.09)

Other (divorced, widowed, separated) 196 (4.1) 23.64 (23.17–24.11)

Ethnicity P.0.05

Han 4376 (92.4) 22.35 (22.04–22.66)

Other 359 (7.6) 22.71 (22.45–22.97)

Occupation P,0.05

Managers and clerks 505 (10.7) 20.13 (19.86–20.39)

Professionals 549 (11.6) 22.44 (22.18–22.70)

Commercial and service workers 862 (18.2) 23.06 (22.86–23.26)

Students or army personnel 693 (14.6) 23.31 (23.08–23.54)

Operational workers 505 (10.7) 22.50 (22.27–22.74)

Unemployed 235 (5.0) 24.44 (24.03–24.85)

Retirees 764 (16.1) 20.75 (20.45–21.21)

Other 622 (13.1) 23.25 (23.00–23.50)

Income/person/year(RMB) P,0.01

40,000+ 756 (16.0) 20.44 (20.21–20.67)

,10,000 1144 (24.2) 23.40 (23.22–23.59)

10,000–19,999 1363 (28.8) 23.01 (22.84–23.18)

20,000–29,999 927 (19.6) 22.48 (22.28–22.68)

30,000–30,999 545 (11.5) 20.28 (20.02–20.53)

Regional level variables

Region P,0.01

South 2283 21.93 (21.81–22.00)

North 2452 22.66 (22.52–22.80)

doi:10.1371/journal.pone.0030521.t001
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emerged as a serious public health issue for the urban population

[6–14,19]. Since 1978, massive social change occurred in China

with profound consequences for the population [3–5]. More

people are facing increased rates of unemployment, higher living

costs, increased inequality, lack of resources, increased pressure to

produce, and general uncertainty about their future [6,7]. This

constellation of pressures makes them highly prone to stress-

related problems [8,9]. Many studies have reported that severe

and persistent stress may induce poor health, and generally

adversely influence quality of life [1–2,21–25]. Stress now

represents a major public health problem in China, with an

estimated 173 million Chinese adults having a mental disorder

[10]. China also has the largest number of reported suicides in the

world [12]. In recent decades, there has been a striking increase in

alcohol consumption and related problems in China, which may

also reflect the adverse impact of high stress levels [14].

In this study, significant differences (p,.01) were found

between the reported stress levels of those living in northern

China versus southern China. The regional differences reported

here, however, may reflect substantial variation in both

socioeconomic development and cultural norms between the

north and south [20,29–31]. Culturally, the north has been

Table 2. Results of multilevel variance component model analyses of stress scores.

Null Model Model 1

Coefficient (95% CI) Coefficient (95% CI)

Fixed Effects 22.562 (22.277–22.866)** 23.276 (21.576–24.976)**

Individual level variables

Age (in years)

,25 Referent

25–34 0.701 (20.522–1.924)

35–44 1.603 (0.594–2.232)**

45–54 0.416 (20.648–1.480)

55+ 21.498 (,20.609.–,22.743.)**

Occupation

Managers and clerks Referent

Professionals 1.806 (1.230–2.384)**

Commercial and service workers 1.595 (0.537–2.653)**

Students or army 1.778 (0.596–2.960)**

Operational workers 0.569 (20.584–1.714)

Unemployed 2.277 (0.879–3.675)**

Retirees 0.509 (20.792–1.811)

Other 1.996 (0.889–3.103)**

Education

Elementary school or lower Referent

Junior high school 20.791 (0.354–,21.151.)

High school 20.078 (0.072–,1.228.)

Junior college 20.779 (0.407–,2.637.)

College or higher 21.483 (,20.238–,22.728.)**

Income/person/year(RMB)

,10,000 Referent

10,000–19,999 20.0791 (0.621–,20.778.)

20,000–29,999 20.769 (,20.013.–,21.526.)**

30,000–30,999 22.865 (,21.895–,23.835.)**

40,000+ 20.563 (20.371–,20.775.)**

Regional level variables

Region

South Referent

North 0.619 (0.044–1.194)*

Random Effects

Level 1 4.757 (2.385–7.129)** 3.635 (1.614–5.655)**

Level 2 9.646 (8.739–10.553)** 9.261 (4.494–14.028)**

*Significant at p#.05.
**Significant at p#.01.
doi:10.1371/journal.pone.0030521.t002
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influenced by a nomadic culture and the south by an agrarian

one [20,29]. Generally, residents in the north regard each event

as determined by nature. It can be extremely frustrating for them

to observe the socioeconomic transitions taking place; especially

when they are not beneficiaries. This may exacerbate their stress.

Furthermore, economic development has occurred faster in the

south, and due to their agrarian lifestyle, southern residents may

be more content and less frustrated with any economic

imbalances that exist. Subsequent analysis showed that while

variation in stress scores occurred regionally (33.5%), individual-

level variation was greater (66.5%); that is, stressors appear more

individual than regional.

A number of sociodemographic variables, which we incorporated

in Model 1, were associated with stress. Urban residents aged 35–44

years were more stressed than counterparts aged 55 years and older.

This is probably due to the fact that members of the 35–44 age

group are simultaneously facing the pressures of establishing careers

and raising families. Members of the 55 and older age group have

already established their careers and seen their families mature, and

are nearing retirement age. The middle-aged are at a stressful and

challenging time in their life cycle. Occupationally, they are likely to

be more encumbered by responsibility than younger counterparts.

Domestically, they can face formidable challenges from their

adjacent generations – often needing both to care for elderly parents

and meet the needs of children who are older teens or younger

adults. People of different ages may well face unique stressors that

will require creative, unique and individualized approaches for

effective stress-management.

Confirming prior findings, education and income were both

associated with stress [9,20]. People with higher educational

attainment are able to obtain and use more resources than those

with less education. Moreover, as part of their educational process,

they may have learned better coping skills for confronting life

challenges [15,31–32]. This study also confirmed findings that

income is a crucial social resource, and that urban residents of

higher socioeconomic status experience less stress than others.

Higher economic attainment means better educational opportu-

nities and social networks, more personal freedom, and healthier

and safer work environments [20,28,33–34].

Stress also varied by occupation. Professionals, commercial and

service workers, the unemployed, army personnel and students

were more stressed than managers and clerks. This finding also

confirmed prior findings [9,19]. We suspect that occupational

variation in stress primarily reflects variable socioeconomic status.

For example, the unemployed showed high levels of stress while

managers and clerks manifested relatively little stress. The

unemployed are in a very precarious socioeconomic situation,

while managers and clerks have relatively stable socioeconomic

status [34]. Job function likely also determines stress levels. For

example, professionals, commercial and service workers have

high-stress jobs with great social competition [20,34]. On the other

hand, clerks and managers have relatively less social competition

and consequently less stress.

We compared our results, specifically regarding the stress levels

of urban males (mean = 22.29, 95% CI: 22.17–22.42), with those

of a study of stress levels among rural males (mean = 24.8, 95% CI:

24.6–25.0) [20]. The rural males have significantly higher reported

stress levels than the urban males even though both groups exhibit

high levels. This difference may reflect the fact that China has

experienced rapid socioeconomic development in urban areas,

with a much slower transition occurring in rural areas [35]. Thus,

while overall living standards have risen across China, there has

been a lag in rural farmers receiving the benefits. Per capita

annual income for rural residents is only 4,761 renminbi (RMB),

as compared to 15,781 RMB for urban residents. Many rural

Chinese dwell in cramped, dank, and dilapidated mud-clay

housing [36]. They are usually confined to difficult agricultural

jobs, and cannot access important benefits available to urban

residents, such as social welfare and free health care. Due to

poverty and a paucity of social welfare programs, minor illness or

injury has to be endured, and serious illness may well produce

death or permanent disability. Pressure and fatigue are life

constants for rural residents. As a consequence of their existence,

they are likely at excess risk for stress and mental health disorders

[20,36,37–38].

Based on the results of this and prior studies, prevention must

target both urban and rural residents at high risk of severe stress,

especially those of low socioeconomic status. The poor and

uneducated lack the resources and skills to seek assistance for their

stress-related mental health issues. As a first step, the Chinese

government needs to review its policies and implement new

initiatives to reduce income inequality and guarantee benefits to

the large disadvantaged element of society. If the gap between

those in high versus low socioeconomic groups can be narrowed,

stress and mental health issues will be reduced.

Beyond reducing social and economic barriers, more needs to

be done to assist those facing high stress and associated mental

health problems. Both government and local health authorities

need to develop programs to prevent and treat stress-related

mental health disorders, and to reduce the high prevalence of

severe stress now evident in China. A multifaceted approach to

prevention and treatment should be incorporated into community

healthcare programs. For example, local health authorities should

offer education in stress management and concurrently offer

mental health treatment as needed. A health education curriculum

should be provided in all schools and universities to help young

people recognize the signs of stress, and to teach them skills to

manage their stress. Special community-based clinics should be

established to provide high-risk individuals with no or low cost

psychological counseling on an as-needed basis. Support groups

should be established in urban community centers to provide a

forum where residents can express mental health concerns, talk

with others having similar concerns, and learn stress-management

skills. Worksite programs should be established to help employees

manage their stress at work and at home. Employers should also

be incentivized to adopt policies that will reduce the stress of their

employees. This would be a win-win for employers and employees.

Employees would receive stress-management skills and assistance

in coping with stress, and employers would have healthier and

hence more able employees.

This study has several limitations. First, the study population

was drawn from several large capital cities, and thus they may not

represent all cities in China. However, in order to achieve a high

degree of large city representation, in our selection we were careful

to utilize criteria adopted in previous studies, and to select cities

from different geographic regions with variable levels of economic

development. Our survey was large-scale and study results are

likely a strong indicator of the extent and degree of stress-related

issues within the Chinese urban population. Secondly, this study

used a cross-sectional design, which thus precluded causal

inference. A third limitation is that stress was based on self-report,

and therefore results may underestimate or overestimate true stress

levels. We cannot determine the extent of self-reporting bias. Our

instrument for measuring stress, the Perceived Stress Scale,

Chinese version (CPSS), possesses acceptable reliability and

validity that is empirically based [9,20]. There is a crucial need

to collect longitudinal data on stress in urban communities, with

multiple time points for the purpose of conducting surveillance,

Stress Status and Related Characteristics
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prevention, and evaluation. In addition, future studies need to

focus on how community-level health programs, government

regulations, and targeted stress-management campaigns can

impact stress levels, and ultimately improve the mental health

and health status of the Chinese population.

This research contributes to the general stress literature by

documenting high stress levels among urban residents in selected

China cities. This study indicates that stress levels are variably

associated with social class, income, education, geographic

location, type of occupation, and age. There is an imperative for

government and local health agencies to collaborate in developing

and implementing a mix of policies and programs to markedly

reduce severe stress among the Chinese urban populace. These

actions must address primary, secondary and tertiary levels of

prevention, with all policies and programs being appropriately

evaluated in due course.
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