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Abstract: Objective: To estimate the prevalence of occupational injury disability (OID)
and to examine the socioeconomic status of OID in China. Methods: The data derived
from the China National Sample Survey on Disability in 2006 involving people aged
16-59 years old. Descriptive statistics are used to measure OID’s prevalence, and a binary
logistic regression is used to identify the risk factors. Results: The population-weighted
prevalence of OID is 1.81 (95% confidence interval (CI): 1.67-1.94). Socioeconomic risk
factors include male sex, older age, living in urban areas, junior high school education,
income below the poverty line, a lack of occupational injury insurance, living in the
western region and working in high-risk occupations. Conclusions: OID is common among
Chinese people aged 16-59 years old. Being male or older and having a lower income are
risk factors for OID, similar to the results of previous research, but education is different.
More training and education needs to be implemented to prevent OID.
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1. Introduction

Occupational injuries are common, and worldwide approximately 313 million work accidents occur
each year. Globally, 400,000 people die each year due to work-related accidents. The burden of disease
that results from injuries and related diseases accounts for 4% of global GDP annually [1]. Although
occupational injuries have gradually decreased in developed countries [2], the number of work
accidents has markedly increased in developing countries, especially in China [3]. Socioeconomic
conditions are very relevant to occupational injuries [4]. Previous research suggested that age,
education level, insurance, gender and job position were associated with occupational injuries in
developed countries [5-10]. In developing countries, studies suggested that poverty, educational level
and work training were related to occupational injuries [11-13].

In China, as a populous developing country, rapid industrialization has led to rapid economic
development, but this growth has also been accompanied by occupational injury disability (OID) rates
that needs attention. However, there is very limited research on OID in developing countries,
especially in China. In this study, we aim to analyze socioeconomic inequalities and OID in China
based on the Second National Survey of Persons with Disabilities from 2006.

2. Methods and Data
2.1. Study Population and Sampling

The data we used are based on a nationally representative population-based data set of the second
China National Sample Survey on Disability from 2006 to investigate the prevalence, causes,
and severity of disabilities as well as individuals’ living conditions and health services needs.
This survey was approved by the State Council, the Leading Group of the China National Sample
Survey on Disability, and was conducted by the National Bureau of Statistics. A strategy of multistage,
stratified random cluster sampling with probability proportional to size was adopted to select
2,526,145 non-institutionalized civilians in mainland China [14]. A four-stage sampling strategy was
adopted in each provincial stage with four administrative units (i.e., county, town, village and
community). A total of 734 counties, 5964 communities and 771,797 families were chosen for the
survey. In April and May 2006, the survey was carried out across China. This sampling scheme was
reviewed by experts from the Division of Statistics of the United Nations [15]. It is representative of
the Chinese total population [16].

2.2. Interviewing Procedures

More than 20,000 trained interviewers and 6000 doctors, accompanied by 50,000 assistants
who were familiar with the conditions in specific communities, visited each chosen family to collect
data using a standardized questionnaire to screen for likely disabled individuals [16]. The questionnaire
was used to inquire about hearing disability, physical disability and intellectual disability (Table 1) [14].
All of the participants who responded “yes” to any of the corresponding questions were subsequently
examined by the designated physicians for further disability screening and confirmation. These physicians
examined the participants following the diagnostic manual to provide the final diagnosis and to assess
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the severity of the disability. Ultimately, 78,137 people among all of the respondents were confirmed
as disabled. The survey also collected data on socioeconomic parameters, including age, gender,
residence, marital status, employment status, education, family size and family income [17]. After the
survey, a reinvestigation of 99 communities was carried out to check the data’s quality.
The reinvestigation indicated that only 1.31 per 1000 of the overall residents and 1.12 per 1000 of
persons with a disability were not initially recorded [18]. During the survey, medical and rehabilitation
suggestions were provided to those individuals diagnosed as disabled. This study was approved by the
State Council of China, and informed consent was obtained from each participant. If the interviewers
believed that a participant could not meet the condition for giving consent (e.g., <18 years old),
the respondents’ legal guardian would give consent.

Table 1. Definitions of different types of disability and corresponding questions in the survey.

Types of Disability  Definition Questions in the Survey

Hearing disability refers to permanent hearing

loss of varying degrees from any cause or the )
. o Do you or your family members
Hearing inability to hear at all or to hear clearly any )
) ) ) have hearing problems?
nearby sound or voice. These deficits affect daily

life and social activities.

Physical disability refers to a loss of motor )
Do you or your family members

function of varying degrees or to limitations in have any difficulty walking,

movements or activities resulting from deformed

Physical tanding, tting, climbing th
ysiea limbs or body paralysis (palsy) or from deformity > ag e sq}la e, © .1m e the
) stairs, grasping, washing and
caused by damage to the structure or function of .. )
. ) . rinsing, or dressing?

those body parts involved in mobility.

Intellectual disability refers to lower than normal

intellectual ability and is accompanied by

adaptive behaviour disorders. This kind of

disability results from impairment of the structure = Do you or your family members
Intellectual

and functions of the nervous system, have any difficulty studying?
limits individual activity and participation,

and requires all-round, extensive, limited,

or intermittent support.

2.3. Occupational Injury Disability

Occupational injury refers to workers were injured by harmful factors or developed occupational
diseases during their working or work-related activities, according to the Trial Procedures for
Industrial Injury Insurance for Enterprise Employees, issued by the government in 1996, after the
interviewers screened for disability using the questionnaire (Table 1), the potentially disabled cases
would be examined by physicians. If the causes of disability were approved as occupational injury
according to the definition, the physicians would record the disabled individuals as a person with an
OID. The International Statistical Classification of Diseases 10th Revision (ICD-10) was used to confirm
the diagnosis of OID, including hearing disability, limb disability and intellectual disability [19].
WHO-DASII was the grading tool to assess the severity of the OID, which was graded as mild,



Int. J. Environ. Res. Public Health 2015, 12 6009

moderate, severe, or extremely severe, among those people with OID (ICF) [20]. The classification
systems, screening methods, grading standards, diagnostic tools and scales on disabilities in this survey
were validated in two pilot studies [21].

2.4. Socio-Economic Variables

In this study, OID was defined as a binary dependent variable, i.e., yes or no. The individuals who
had an OID were marked as 1, and the individuals who were not disabled were marked as O.
This classification means that the comparison group included people who were not disabled. Education
level was classified as illiteracy, elementary school, junior high school, or senior high school and
above. In the Labor Law of the People’s Republic of China, the working-age of the population ranges
from 16-59 years old. Therefore, according to the law, individuals in the 16-59 age range with OID
were studied in this report. Among all of the disabled people in the survey, 2989 were caused by
occupational injury, and these individuals comprised the study group. The distribution of disabilities
in these 2989 people was 77.0% (2302) limb disability, 21.3% (637) hearing disability and 1.7% (50)
intellectual disability. The age group was defined as 16-29, 30-39, 4049, or 50-59 years old.
We also defined gender as man or woman, residence as rural or urban, marital status as single, married,
divorced or widowed, ethnicity as Han or minority Han, possession of occupational injury insurance as
binary (i.e., yes or no), average annual family income as higher or lower than the national poverty line,
and the geographical location as eastern, central or western region. The occupational classification
included office workers, research managers or technical personnel, technical personnel in finance,
business services, administrative staff, agriculture-related workers, heavy industry workers,
light industry and assembling workers, timber workers and production operators [16].

2.5. Statistical Analysis

We used standard weighting procedures to calculate the inverse probability of inclusion for an
individual survey respondent in the multistage sampling frame to construct the sample weights while
taking into account the complex survey sample design [22]. Population-weighted numbers and
weighted proportions were calculated where appropriate. Logistic regression was used to calculate the
adjusted odds ratios (ORs) and 95% confidence intervals (Cls) for OID. Statistical significance was set at a
two-tailed p value of <0.05. The statistical analyses were performed using SAS ver. 9.2 (SAS Institute,
Inc., Cary, NC, USA).

3. Results and Discussion
3.1. Results
3.1.1. Prevalence of OID

Table 2 indicates the socio-demographic patterns of persons aged 16—59 years old with OID in
China, based on the 2006 survey. The weighted number of people aged 16-59 was 847.7 million,
and the number of people with an OID was approximately 1.5 million. The prevalence was
1.81 per 1000 (95% CI: 1.67-1.94). The majority of individuals with OID were male, lived in a rural



Int. J. Environ. Res. Public Health 2015, 12 6010

area, were under the poverty line and had a low education level. Moreover, the prevalence of OID was
significantly lower among individuals with insurance than among individuals without insurance.

Table 2. Distribution of demographic characteristics among persons with OID in China,
aged 16-59, 2006.

Weighted Numb Weighted P 1 1000
Demographic Characteristic c1gnted NUmber cighted Prevalence (per )

and Proportion

and 95% CI

Total 1,532,775 (100%) 1.81 (1.67-1.94)
Age

16-29 96,952 (6.3%) 0.40 (0.32-0.49)
30-39 286,408 (18.7%) 1.25 (1.11-1.39)
40-49 481,291 (31.4%) 2.40 (2.23-2.56)
50-59 668,876 (43.6%) 3.87 (3.694.05)
Gender

Female 265,188 (17.3%) 0.64 (0.51-0.78)
Male 1,266,938 (82.7%)  2.98 (2.85-3.12)
Ethnicity

Minority 121,271 (7.9%) 1.54 (1.44-1.65)
Han 1,411,013 (92.1%) 1.85(1.75-1.96)
Residence

Rural 1,000,365 (65.3%) 1.75(1.58-1.93)
Urban 532,016 (34.7%) 1.94 (1.76-2.11)
Education

Senior high school or above

116,267 (7.6%)

1.54 (1.41-1.67)

Junior high school 548,634 (35.8%) 2.44 (2.27-2.62)
Elementary 658,101 (42.9%) 1.92 (1.75-2.09)
[literacy 209,552 (13.7%) 1.09 (1.00-1.19)

Marital status
Single

Married

Divorce or widowed

Average income < poverty line

No
Yes

Possession of occupational injury insurance

Yes
No

Geographical location

Western China
Central China
Eastern China

127,296 (8.3%)
1,335,263 (87.1%)
70,615 (4.6%)

1,390,925 (90.7%)
141,749 (9.2%)

3,546 (0.2%)
1,493,331 (97.4%)

440,360 (28.7%)
538,418 (35.1%)
553,295 (36.1%)

0.82 (0.63-1.01)
2.02 (1.22-2.81)
2.97 (2.94-3.00)

1.71 (1.53-1.89)
4.71 (4.53-4.89)

18.20 (18.13-18.27)
42.64 (42.57-42.71)

1.95 (1.78-2.12)
1.96 (1.79-2.13)
1.61 (1.44-1.78)




Int. J. Environ. Res. Public Health 2015, 12 6011

3.1.2. Socioeconomic Status and OID

Table 3 presents the association between socioeconomic factors and OID. The risk of OID was
significantly inversely correlated with age. Males and individuals who lived in rural areas,
were illiterate and lived below the poverty line were more likely to have an OID. People without
insurance had an OR that was nearly three times higher than individuals with insurance. Additionally,
geographical area and occupation were also related to OID in China.

Table 3. Adjusted OR and 95% CI for OID among Chinese workers aged 1659 years old.

Variable Reference Value OR (95% CI) ?
16-29 0.62 (0.51-0.75) ***
Age 50-59 30-39 0.75 (0.66—0.84) ***
4049 0.86 (0.77-0.95) ***
Gender Female Male 3.23 (3.21-3.25) ***
Ethnicity Minority Han 1.18 (1.17-1.18) ***
Residence Rural Urban 1.18 (1.18-1.19) **=*
o Junior high school 3.28 (3.25-3.30) ***
. Senior high
Education Elementary 2.46 (2.44-2.48) ***
school or above -
[lliteracy 2.55(2.53-2.58) ***
) ) Married 3.27 (3.24-3.30) ***
Marital Status Single X 5
Divorce or Widowed 1.71 (1.69-1.73) ***
A i <
verage feome No Yes 1.43 (1.42-1.43) %+
poverty line
Resea'rch manager or 0.66 (0.64-0.67) ***
technical personnel
Technical personnel in 0.63 (0.62-0.64) **
finance
Business services 0.49 (0.48—0.50) ***
Administrative staff 0.75 (0.74-0.75) **=*
Occupational type Officers Agriculture-related 0.96 (0.95-0.98) ***
workers
Heavy industry workers 1.45(1.43-1.47) **=*
Light indust d
AN 112 (1.10-1.13) *#*
assembling workers
Timber workers 1.06 (1.05-1.08) **=*
Production operators 1.05 (1.03-1.06) ***
Possession of
occupational injury  Yes No 3.87 (3.83-3.92) *%*=*
insurance
Geographical Central 0.94(0.92—-0.95) ***
. Western
location Eastern 0.71 (0.70-0.72) **=*

2 OR = Odds Ratio, CI = Confidence Interval; *** means p < 0.05.
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3.2. Discussion

Our study findings were consisted with previous studies [11,14,23-27]. Gender was an important
risk factor for OID [13]. Men were employed in high-risk industries more frequently, with a high risk
of acquiring an OID [28]. One previous study suggested that construction workers had the highest
risk [23]. In the current study, we found that people who engaged in research management, finance and
business services had a lower risk of OID compared with timber workers and workers in production
operations. Income was another very important risk factor for OID [11,29]. People with a low-income
occupation had a higher risk of OID [24]. In the current study, our results suggested that geographical
area was related to OID, similar to a previous study [25]. In China, when people are injured in an
occupational accident, they prefer to return home, and most live in the Western areas, which are
relatively undeveloped and do not offer effective treatment and rehabilitation. This trend is one
possible reason that we observed the highest prevalence and an increased OR of OID in the Western
area of China.

Previous studies have found inconsistent associations with OID [28,29]. In Canada, the risk of OID
decreased as educational level increased [29], while in Japan, a developed Asian country, the risk of
OID increased as educational level rose [28]. China has different conditions than these developed
countries. In the current study, the OR of OID for individuals with an elementary school education was
lower than for illiterate individuals, and the highest OR occurred among people with a junior high
school education. These interesting results might be due to the education pattern in China. In China,
the government implemented a “nine-year compulsory education” law, and individuals were not
allowed to hold a work position until they had finished their nine-year education. Therefore, illiterate
individuals and individuals who only finished elementary school are involved in heavy labor job
positions and are therefore at higher risk.

In the current study, we found the unique result that occupational injury insurance was a significant
protective factor for OID. One possible reason contributing to this result is that overall injury insurance
coverage is low. At the end of 2007, China had 480 million workers, but only 120 million of them had
injury insurance [26], and the proportion decreased for high-risk work positions. For example,
in the construction industry, rural migrant workers account for 80% of total workers [27]. At the end of
2006, there were only 50,000 workers with paid injury insurance among 300,000 workers in the
construction industry in Tianjin Province [30]. Similar rates were also observed in Hangzhou, Zhejiang
Province [31]. Additionally, not all enterprises are required to insure their workers [27]. Therefore,
we observed that people without insurance were at higher risk for OID.

The limitations of this study include its cross-sectional design and the lack of a specific cause of the
injury such as laceration or collision. Some persons with OID might be institutionalized to receive
professional care. Thus, the survey would have excluded these individuals, which may have led to an
underestimation of the prevalence of OID. Therefore, the reported research findings indicate a reliable
but conservative estimation of the prevalence of OID in China. Health risk factors of OID
(i.e., smoking, drinking) were not addressed in the questionnaire, and these factors should be
considered in later studies.
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4. Conclusions

China’s rapid socioeconomic development depends on the availability of a large number of
labor workers. OID leads to a disability burden on individuals, families and health care systems.
OID reduction programs, such as creating a safer working environment, providing education and
training to workers and greater coverage of occupational injury insurance are necessary to prevent OID
and/or improve the lives of people with OID.

Acknowledgments

Regarding the data collected by the China Disabled Persons’ Federation and Institute of Population
Research, Peking University, we acknowledge Kai Cheng, Vice President of the
China Disabled Persons’ Federation. This study was supported by the National Key Project (973) of
Study on Interaction Mechanism of Environment and Genetic of Birth Defect in China
(Grant No. 2007CB5119001), State Key Funds of Social Science Project (Research on Disability
Prevention Measurement in China, Grant No. 09&ZD072), Cai Zhai Scholarship of Graduate School
of Peking University (Grant No. CZ201316), as well as the UNFPA/CPA Small Research Grants for
Young Scholar.

Author Contributions

Haochen Wang wrote the paper. Gong Chen and Xiaoying Zheng conceived and organized the
survey. Zhenjie Wang helped revised the manuscript.

Conflicts of Interest
The authors declare no conflict of interest.
References

1. International Labor Organization. Safety and Health at Work. Available online: http://www.ilo.org/
global/topics/safety-and-health-at-work/lang--en/index.htm (accessed on 30 April 2014).

2. Eurostat. Health and Safety at Work in Europe (1999-2007)—A Statistical Portrait; Publications
Office of the European Union: Luxembourg, Luxembourg, 2010.

3. Wang, H.C.; Chen, G.; Li, N.; Zheng, X.Y. Chinese injury paradigm shift: Based on 1987 and
2006 national surveys. Disabil. Res. 2014, 1, 35—41. (In Chinese)

4. Laflamme, L.; Burrows, S.; Hasselberg, M. Socioeconomic Differences in Injury Risks. A Review
of Findings and a Discussion of Potential Countermeasures; WHO Regional Office for Europe:
Copenhagen, Denmark, 2009.

5. Oh, J.H.; Shin, E.H. Inequalities in nonfatal work injury: The significance of race, human capital,
and occupations. Soc. Sci. Med. 2003, 57,2173-2182.

6. Berdahl, T.A.; McQuillan, J. Occupational racial composition and nonfatal work injuries.
Soc. Probl. 2008, 55, 549-572.



Int. J. Environ. Res. Public Health 2015, 12 6014

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Niedhammer, I.; Chastang, J.F.; David, S.; Kelleher, C. The contribution of occupational factors
to social inequalities in health: Findings from the national French SUMER survey. Soc. Sci. Med.
2008, 67, 1870-1881.

Piha, K.; Laaksonen, M.; Martikainen, P.; Rahkonen, O.; Lahelma, E. Socio-economic and
occupational determinants of work injury absence. Eur. J. Publ. Health 2012, 23, 693—698.
Pickett, W.; Day, A.G.; Hagel, L.; Sun, X.Q.; Day, L.; Marlenga, B.; Brison, R.J.; Pahwa, P.;
Crowe, T.; Voaklander, D.C.; Dosman, J. Socioeconomic status and injury in a cohort of
Saskatchewan farmers. J. Rural Health 2011, 27, 245-254.

Laflamme, L.; Eilert-Petersson, E. Injury risks and socioeconomic groups in different settings
Differences in morbidity between men and between women at working ages. Eur. J. Publ. Health
2001, 71, 309-313.

Aragén, A.; Partanen, T.; Felknor, S.; Corriols, M. Social determinants of workers’ health in
central America. Int. J. Occup. Env. Health 2011, 17, 230-237.

Saha, A.; Sadhu, H.G. Occupational injury proneness in young workers: A survey in stone
quarries. J. Occup. Health 2013, 55, 333-339.

Santana, V.S.; Villaveces, A.; Bangdwala, S.L.; Runyanm, C.W.; Oliveira, P.R.A. Incidence of
severe work-related injuries among young adult workers in Brazil: Analysis of compensation data.
Inj. Preven. 2012, 18, 221-227.

Zheng, X.Y.; Chen, G.; Song, X.M.; Liu, J.F.; Yan, L.L.; Du, W.; Pang, L.H.; Zhang, L.; Wu, J.L.;
Zhang, B.Z.; Zhang, J. Twenty-years trends in the prevalence of disability in China. Bull. WHO
2011, 89, 788-797.

Leading Group of the Second China National Sample Survey on Disability & National Bureau of
Statistics of the People’s Republic of China. Communique on Major Statistics of the Second China
National Sample Survey on Disability; Huaxia Publishing House: Beijing, China, 2007.
(In Chinese)

Office of the Second China National Sample Survey on Disability. Working Manual for the
Second China National Sample Survey on Disability; Huaxia Publishing House: Beijing, China,
2006. (In Chinese)

Leading Group of the Second China National Sample Survey on Disability & National Bureau of
Statistics of the People’s Republic of China. Communique on Major Statistics of the Second
China National Sample Survey on Disability. Available online: http://www.cdpf.org.cn/english/
events1views/200804/t20080413 267433.html (accessed on 27 May 2015).

Office of the Second China National Sample Survey on Disability. Documentation of the Second
China National Sample Survey on Disability; Statistics Press: Beijing, China, 2007.

The ICD-10 Classification of Mental and Behavioral Disorders: Diagnostic Criteria for
Research; World Health Organization: Geneva, Switzerland, 1993. (In Chinese).

The World Health Organization Disability Assessment Schedule Phase Il Field Trial Instrument,
World Health Organization: Geneva, Switzerland, 1999.

Zhang, J. Study of Disability Survey Method. Ph.D. Thesis, Peking University, Beijing, China,
10 June 2010. (In Chinese)

Lohr, S. Sampling: Design and Analysis; Cengage Learning: Boston, MA, USA, 2009.



Int. J. Environ. Res. Public Health 2015, 12 6015

23.

24.

25.

26.

27.

28.

29.

30.

31.

Camino Lopez, M.A.; Ritzel, D.O.; Fontaneda, I.; Gonzalez Alcantara, O.J. Construction industry
accidents in Spain. J. Safety Res. 2008, 39, 497-507.

Steenland, K.; Halperin, W.; Hu, S.; Walker, J.T. Deaths due to injuries among employed adults:
The effects of socioeconomic class. Epidemiology 2003, 14, 74-79.

Wang, H.C.; Bai, B.; Wang, Y.F.; Hu, C.H. Differential prevalence of injury-related disabilities
across China. Inj. Med. 2014, 3, 3—12.

Xinhua Net. More than 120 Million People Have Participated in Work Injury Insurance. Available
online: http://news.xinhuanet.com/newscenter/2008-03/31/content 7893218.htm (accessed on 28
August 2014).

China’s National Bureau of Statistics. The Second National Census of Agriculture the Main Data
Bulletin. Available online: http://www.gov.cn/gzdt/2008-02/22/content 897216.htm (accessed on
30 August 2014).

Nakata, A.; Ikeda, T.; Takahashi, M.; Haratani, T.; Hojou, M.; Swanson, N.G.; Fujioka, Y.; Araki,
S. The prevalence and correlates of occupational injuries in small-scale manufacturing enterprises.
J. Occup. Health 2006, 48, 366-376.

Burrows, S.; Auger, N.; Gamache, P.; Hamel, D. Individual and area socioeconomic inequalities
in cause-specific unintentional injury mortality: 11-year follow-up study of 2.7 million Canadians.
Accident Anal. Prev. 2012, 45, 99—-106.

Qiang, Z.; Chen, Y.; Chen, G.Q. The current situations and strategy of migrant workers’
participation in work-related injury insurance. Tianjin Soc. Insur. 2007, 3, 18-20. (In Chinese)
Zhou, H.W. An empirical study on migration workers’ work-related injury insurance. Collect.
Essays Finan. Econ. 2007, 6, 29-34. (In Chinese)

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article

distributed under the terms and conditions of the Creative Commons Attribution license

(http://creativecommons.org/licenses/by/4.0/).



