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ABSTRACT

Objectives To assess the relationship between
occupational health and safety (OH&S)-related behaviours
of migrating workers in China and their knowledge
regarding OH&S laws and regulations (L&Rs).

Materials and methods We sampled 1282 migrant
workers from 12 labour-intensive manufacturers in
Guangdong, China, with a response rate of 98.6%.
Self-reported questionnaires were completed by the
participants. Logistic regression models were used

to examine the association between OH&S-related
behaviours and knowledge among migrant workers
adjusting for their demographic features and the survey
sites.

Results Migrant workers’ behaviour of seeking
occupational disease (OD) diagnosis and treatment was
found to be statistically significantly correlated with their
knowledge of all three OH&S L&Rs. A higher score of
knowledge regarding these OH&S L&Rs is associated
with a better chance to seek OD diagnosis and treatment.
The ORs of the high-score group (subjects correctly
answered more than one question) versus the low-score
group (subjects correctly answered less than or equal

to one question) are 2.02 (95% Cl: 1.33 to 3.07) for

Law of Occupational Disease Prevention and Treatment,
2.89 (95% Cl: 1.65 to 5.09) for Regulations on Safe
Management of Dangerous Chemicals and Regulations on
Labor Protection for Using Toxic Substances in Workplace
and 2.25 (95% Cl: 1.34 to 3.77) for Work-Related Injury
Insurance Regulations. However, knowledge about these
L&Rs is not statistically significantly associated with
OH&S-related protective behaviours such as wearing a
mask or gloves at work.

Conclusions Knowledge of OH&S L&Rs helps migrant
workers in China to seek OD diagnosis and treatment.

INTRODUCTION

The association between knowledge and
behaviour is well known. For example, some
researchers have found a significant rela-
tionship between advanced mathematical
knowledge and problem-solving behaviour
among college students.' Schwartz has
found that knowledge may exert indirect
effects on behaviour by influencing atti-
tudes,” whereas Douglas and Douglas have
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Strengths and limitations of this study

» This cross-sectional study could not examine the
causal effect of knowledge of occupational health
and safety laws and regulations on occupational
health behaviours.

» The workers and the factories were sampled from
only one province, and the subjects might not be
well representative of Chinese workers.

» The occupational health behaviours on the ques-
tionnaire were self-reported and could therefore be
inaccurate.

» We did not create a job exposure matrix to assess
exposures to toxic chemicals. In a further study, we
should add this procedure to assess occupational
safety quantitatively.

» Data could be used inappropriately despite our clear
statement of confidentiality.

suggested that knowledge is not an entirely
independent factor that can determine
behaviour.” Similarly, there exists evidence
that legal knowledge is associated with indi-
viduals’ behaviours. For example, knowl-
edge of criminal law could help prevent
committing a crime* °; familiarity of traffic
law may help prevent a knowing traffic viola-
tion®;, knowing food safety regulations may
guide one’s dietary habit’; and knowing the
tobacco control laws and regulations (L&Rs)
may intervene people’s smoking behaviour in
public.?

It is also reported that knowledge of occu-
pational health and safety (OH&S) L&Rs is
associated with OH&S behaviours under some
circumstances.” For example, taxi drivers’ and
clients’ knowledge of tobacco-related L&Rs is
a key element of successfully implementing
legislations for smoke-free taxis.'” Some
previous studies have reported a positive rela-
tionship between OH&S knowledge and atti-
tudes towards occupational behaviours.''™"?
However, we believe that we not only need
to consider whether knowledge is related to
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workers’ attitudes but also whether knowledge ultimately
leads to certain behaviours that may promote workers’
health and safety awareness. According to the theory of
planned behavior (TPB), behavioural decisions are not
made spontaneously, but are the results of a reasoned
process in which behaviour is influenced by attitudes,
norms and perceptions of control over the behaviour indi-
rectly and is influenced by intention directly.'* Based on
the TPB theory, we posited that knowledge is a precursory
variable to creation of certain behaviours. Therefore, we
hypothesised that OH&S L&R-related knowledge would
have a positive effect on occupational health behaviours.
Specifically, workers with a positive attitude towards
OH&S L&Rs would, in general, pay more attention to the
knowledge of them and would act to implement certain
health protection measures by themselves.

Some studies have been conducted to examine rela-
tionships between satisfaction of OH&S policy and voting
behaviour and between smoking-related policy and atti-
tude.® However, to date, there have been no studies
reporting the association between knowledge of OH&S
L&Rs and behaviours among frontline workers, especially
for migrating workers within labour-intensive manufac-
turers in China. These studies are especially important
for medium-small enterprises (MSEs) in China because
they are a major part of China’s labour forces and are
facing significant challenges in OH&S. Most of the
migrant workers in China have very low education levels
in general and lack proper legal knowledge and relevant
training regarding occupation-related disease preven-
tion and safety measures; hence, their health and safety
awareness is usually low."”"® The purpose of this study
was to examine the relationship between knowledge of
occupational health laws and related behaviours among
workers in MSEs in Southern China and to compare
legal knowledge, health practice and their relationship
between migrant workers and resident workers. Using
the questionnaire-based in-person survey on more than
1200 migrant workers from 37 labour-intensive factories
in Guangdong province, we investigated which OH&S
behaviours could be associated with the legal knowledge
of OH&S L&Rs among migrating frontline workers in
labour-intensive factories. Our study is a survey-based
study in this field in China and could help provide valu-
able evidence for policymakers to promote occupational
health in China.

METHODS AND MATERIALS

Sampling

We performed a power calculation before the sampling
procedure, and it indicated that a total of 1000 effective
samples were needed. We estimated that about 20% of
samples we would collect may not be valid for our study.
Thus, we decided to sample 1250+ migrating workers
from MSEs in the cities of Guangzhou, Foshan, Zhao-
qing, Qingyuan and Shaoguan. Based on the proportion
of migrant workers in these cities,19 we determined the

number of samples within each of the cities listed above.
For each city, we randomly sampled several MSEs. At least
30 subjects were collected from day-shift migrant workers
on the sampling day. One participant aged =16 years with
=3 months of residency at the current district and =1
month of work at the current MSE without audiovisual
impairment, mental illness or other difficulties in coop-
eration was recruited. In total, 1300 participants were
invited to fill in the questionnaire, and 1282 returned the
questionnaire with a response rate of 98.6%. Of the 1282
study participants, 708 were men and 574 were women.

Patient and public involvement
No patient was involved.

Survey

We then conducted a crosssectional survey for all the
eligible participants, including both migrant and local
workers. Qualitative study, including in-depth interview,
focus group discussion and documentary analysis, was also
performed. A wide range of toxic chemicals, including
isocyanides, asphyxiating gases, benzene and trinitrotol-
uene, were in heavy use in China. But inadequate personal
protective equipment (such as gloves and respirators) was in
use, and no risk communication training was conducted in
exposed workers.*” Exposure to toxic chemicals leading to
occupational poisoning has been a long-standing problem
in Chinese industry. Chemical poisoning continues to be
a serious problem. Official statistics indicated that the inci-
dence of acute and chronic chemical poisoning was 38 412
cases during 1991-2006.%' Despite the existence of occu-
pational L&Rs in China, little progress has been made.
Workers in the manufacturing industry are exposed to a
variety of toxic chemicals that are present in adhesives,
glues and solvents, such as benzene, toluene, xylene, methyl
ethyl ketone, acetone, n-hexane, gasoline and other organic
solvents, of which a high concentration of benzene has been
of particular health concern. General conditions in these
workplaces were described as having no or inadequate venti-
lation and little or no personal protection.” Although high
concentrations of benzene were also found in large enter-
prise workplaces, the situation was generally worse in MSE
workplaces, where more benzene poisoning cases were iden-
tified. So, we selected the MSEs of manufacturing industry
in Guangdong province. The detailed survey questions and
response rate can be found in online supplemental docu-
ment and table SI.

Statistical analysis

The demographic features of student participants were
summarised as N (%) for categorical variables and mean
(SD) for continuously measured variables. Univariable
and multivariable logistic regressions® were used to relate
the legal knowledge scores to the corresponding occupa-
tional health behaviours. In the multivariable analysis,
potential confounding variables were adjusted for. These
variables include the survey participants’ age, gender,
marital status, education, migration status, ‘Hukou’
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Table 1 Individual demographic, migration, and work characteristics and OH&S behaviours

Variables N (%)/mean+SD Variables N (%)

Demographics Migration characteristics

Age 31.3+9.4 ‘Hukou’

Gender Urban 239 (18.6)
Male 708 (55.2) Rural 1043 (81.4)
Female 574 (44.8) Migration status

Marital status Non-migrant 343 (26.8)
Married 786 (61.3) Migrant 939 (73.2)
Non-married 496 (38.7) Local residency

Education <1 year 262 (20.4)
Primary school 84 (6.6) 1-3 years 231 (18.0)
Junior high 615 (48.0) >3 years 789 (61.6)
Senior high 477 (37.2) Monthly income (RMB)
>College 106 (8.3) <2000 630 (49.1)

Work place characteristics 2000-3000 483 (37.7)

Change of work place >3000 169 (13.2)
No 368 (28.7) Scores of OH&S laws
Yes 914 (71.3) Law1

Access to hazardous chemicals at work <1 936 (73.0)
No 384 (30.0) 2-3 346 (27.0)
Yes 898 (70.0) Law?2

Daily work hours <1 449 (35.0)
<8 hours 624 (48.7) 2-3 833 (65.0)
>8 hours 658 (51.3) Law3

<1 453 (35.3)
2-3 829 (64.7)

OH&S, occupational health and safety.

status (whether the original residency is urban or rural),
time as a local resident, whether the survey participants
have changed their work, their working hours per week,
whether they are exposed to toxic chemicals during
work and the factory of the survey participants. All anal-
yses were performed using statistical software R (www.
r-project.org) and Stata (Stata, College Station, Texas,
USA). In all hypothesis tests, p values less than 0.05 were
considered statistically significant.

RESULTS

Characteristics of the survey participants

The characteristics of the participants are given in table 1.
In brief, the age of survey participants was between 16 and
59 years, with an average age of 31.3 years. Men account for
more than half of the study cohort. Among these subjects,
more than 60% were married, more than 80% were from
rural areas and 92% had an education level lower than or
equal to senior high school graduates. About half of the
study participants had a monthly income less than 2000
RMB. Most of the study participants had changed their

work before the survey. A slightly more than half of these
subjects worked more than 8 hours per day, and 70% of
them knew that they accessed hazardous/toxic chemicals
at work. At the time of the survey interview, more than
60% of the workers were local residents for more than 3
years.

Association between legal knowledge and occupational

health behaviour

Table 2 reports ORs and their 95% CIs for the association
between each of the three behaviours and each of the
three legal knowledge scores from multivariable logistic
models. All ORs reported in table 2 were adjusted for
age, gender, marital status, education, migration status,
‘Hukou’ status, time as a local resident, whether the
worker has changed his/her work, working hours, whether
the worker was exposed to toxic chemicals during work
and the survey factory. The chance to seek occupational
disease diagnosis or treatment is statistically significantly
associated with all legal knowledge scores (p=0.001, 0.001
and 0.002 for knowledge of Lawl, Law2 and Law3, respec-
tively). The odds to seek occupational disease diagnosis/
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Table 2 ORs* and their 95% Cls for the association between each of the three behaviours and each of the three legal

knowledge scores from multivariable logistic models

Seeking OD dx/Trt

Wearing mask at work

Wearing gloves at work

Law1t
Unadjusted 3.19 (2.19 to 4.65)
Adjusted 2.02 (1.33 to 3.07)
Law2%
Unadjusted 3.81 (2.25 t0 6.43)
Adjusted 2.89 (1.65 to 5.09)
Law3§
Unadjusted 2.87 (1.77 to 4.66)
Adjusted 2.25 (1.34 t0 3.77)

1.29 (1.01 to 1.66)
0.88 (0.65 to 1.20)

1.59 (1.25 to 2.02)
1.20 (0.90 to 1.60)

1.27 (1.00 to 1.61)
1.00 (0.75 to 1.33)

1.47 (1.12 to0 1.92)
1.02 (0.75 to 1.39)

1.57 (1.23 to 1.99)
1.07 (0.85 to 0.93)

1.63 (1.28 t0 2.07)
1.24 (0.93 to 1.64)

*ORs from univariable (unadjusted) and multivariable (adjusted) logistic model adjusted for age, gender, marital status, education, migration
status, ‘Hukou’ status, time as a local resident, whether the worker has changed his/her work, working hours, whether the worker was

exposed to toxic chemicals during work and the survey factory.
fTLaw1= Law of Occupational Disease Prevention and Treatment.

FLaw2= Regulations on Safe Management of Dangerous Chemicals and Regulations on Labor Protection for Using Toxic Substances in

Workplace.
§Law3= Work-Related Injury Insurance Regulations.
dx/Trt, diagnosis and treatment; OD, occupational disease.

treatment among workers who gained a higher score
of Lawl knowledge is twice the odds for workers with a
lower score for the same legal knowledge (OR=2.02, 95%
CI: 1.33 to 3.07). Similarly, the odds among workers who
are more knowledgeable on Law2 and Law3 more than
doubled (for Law2, OR=2.89, 95% CI: 1.65 to 5.09; for
Law3, OR=2.25, 95% CI: 1.34 to 3.77) when compared
with the counterparts with lower scores for the same legal
knowledge. The other two OH&S behaviours, wearing
mask at work and wearing protective gloves at work, are
not significantly associated with the knowledge of three
L&Rs (Lawl, Law2 and Law3) when all of the aforemen-
tioned covariates are adjusted for.

DISCUSSION

Unsafe working conditions and occupational diseases
have been widely reported in the Chinese and foreign
media.?* According to 2003 statistics, about 80% of
deaths in mining and construction sectors and in occu-
pations involving exposure to dangerous chemicals
occurred to migrant workers. Migrant workers in China,
moreover, have low health risk awareness® 7 and low rates
of both injury insurance coverage (23.6%) and medical
insurance participation (16.7%) (China National Bureau
of Statistics 2011), making them a group of vulnerable
population.

To the best of our knowledge, so far, there are no
previous studies that examined the relationship between
knowledge of OH&S L&Rs and behaviours of seeking OD
diagnosis and treatment as well as wearing mask/gloves
at work. This is the major motivation of our study. In this
work, we found that workers with better knowledge of
OH&S L&Rs are more likely to seek OD-related diagnoses

and treatments. However, the OH&S L&R knowledge is
not positively associated with occupational health protec-
tive behaviours such as wearing protective mask or gloves
at work. We think that these protective behaviours would
depend on workers’ own attitude towards their safety and
the safety management system enforced by the mangers
or safety climate in the factories.”® * According to the
research by Xiao and colleagues,” occupational safety
behaviours can be divided into work postures, operational
safety, personal protections and health habits. Wearing
mask and gloves at work is more likely to be a personal
protection, which has relationship with the attitude of
workers on the safety management of the factories.
Migrant workers face multiple obstacles that work
against their abilities to protect themselves from workplace
hazards. Generally speaking, these workers have low level
of education and lack experience with industrial settings.
Aresultfrom these facts is their low level of understanding
of health behaviours and the rights provided by OH&S
L&Rs. Most migrant workers, including those in MSEs,
often work with a short-term contract or even without
contract. Many of them may not have been employed
long enough to develop certain kinds of occupational
diseases, such as pneumoconiosis or chronic chemical
poisoning. These diseases, however, can appear later
on after the workers have returned to their hometowns,
making it impossible for them to claim for compensation
and medical treatment.” This study suggests that there is
an urgent need for OH&S L&R education programmes
as well as operation education in China. Courses and
programmes on personal legal protection of occupational
health are strongly recommended and should be built
formally into the workers’ education and management
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in MSEs. Policymakers and managers must recognise the
significant role that workers’ human rights protection
(especially when and where they go to seek OD diagnosis
and treatment) plays in teaching and reinforcing safety
attitudes and behaviour to migrant workers before and
after developing occupational diseases.

Study strengths and limitations

Our results provided evidence in support that knowledge
of OH&S L&Rs helps migrant workers in China to seek
OD diagnosis and treatment. To our knowledge, this is
the first report on the association between knowledge of
OH&S L&Rs and behaviours of seeking OD diagnosis and
treatment globally.

This study also has some limitations. First, this cross-
sectional study could not examine the causal effect of
knowledge of OH&S L&Rs and occupational health
behaviours. Second, the workers and the factories were
sampled from only one province, and the subjects might
not be a representative sample of Chinese workers, so
our findings cannot be generalised before they are repli-
cated in other Chinese provinces. Moreover, the use of
self-reported questionnaire might introduce inaccurate
records on occupational health behaviours. Misreporting
of OH&S-related behaviours was likely to occur, due to
social undesirability of migrant workers’ occupational
health concerns about the inappropriate use of data
despite our clear statement of confidentiality before
survey. Finally, we did not create a job exposure matrix
to assess exposures to toxic chemicals. In a further study,
we should add this procedure of assessing occupational
safety quantitatively.

CONCLUSIONS

To conclude, we found that knowledge of OH&S L&Rs
among Chinese migrant workers is statistically signifi-
cantly associated with their health behaviour of seeking
OD diagnosis and treatment. Hence, training to enhance
OH&S knowledge may promote these migrant workers to
seek OD diagnosis and treatment. We did not find statis-
tically significant associations between OH&S knowledge
and safety behaviours, such as wearing protective gloves
and masks at work, among these migrant workers. It is
believed that only wearing gloves and a mask will protect
them from health and safety hazards. Since health and
safety awareness among frontline workers is low, we
suggest health policymakers in China to legislate in order
to urge and encourage MSE employers of the labour-
intensive industry to give their frontline workers compul-
sory safety training before the workers start their work or
rotate to a new position.
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