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Abstract.  The study examined factors, which affected occupational 
health literacy and hampered improvement among workers in new 
employment models, focusing on Gansu Province, China.  As the gig 
economy and flexible work arrangements, such as freelancing, part-time 
and remote work, expand, workers in these sectors face unique health 
risks.  Yet, they often lack sufficient legal protection and health support, 
making them even more vulnerable to occupational hazards than those 
in the traditional work sector.  This research assessed current levels 
of occupational health literacy, identified key influencing factors and 
suggested practical strategies for improvement.  A survey was conducted 
of workers (n = 511) from 14 cities in Gansu Province using a structured 
questionnaire and face-to-face interviews.  The results showed that while 
these workers have moderate health literacy, significant differences were 
found based on age, education and employment type.  Older workers 
and those with higher education tended to have better occupational 
health literacy, while gig and self-employed workers generally had 
lower literacy levels.  Barriers to improving workplace health literacy 
include time constraints, limited access to relevant information and lack 
of training opportunities.  The study highlighted the need for focused 
occupational health education programs, improved workplace conditions 
and more substantial institutional support to boost occupational health 
literacy.  These findings should provide valuable data for the improvement 
of policies aimed at local governments, businesses and organizations 
interested in improving the health and well-being of workers, particularly 
in less developed regions like Gansu Province.
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INTRODUCTION

Along with the transformation 
o f  t h e  e c o n o m y  a n d  t h e  r a p i d 
d e v e l o p m e n t  o f  i n f o r m a t i o n 
t e c h n o l o g y ,  n e w  f o r m s  o f 
e m p l o y m e n t  h a v e  g r a d u a l l y 
emerged in China (Wu, 2021; Jin 
and Lyu, 2024; Tu and Wang, 2024).  
These “new forms of employment” 
refer to flexible work arrangements 
f a c i l i t a t e d  t h r o u g h  o n l i n e 
platforms, including freelancing, 
part- t ime jobs and remote work 
(Deganis  et al ,  2021; Anwar  et al , 
2023).  These arrangements differ 
fundamenta l ly  f rom tradi t ional 
employer-employee relationships, 
as they typically do not rely on 
fixed  labor  cont rac t s  and  o f ten 
lack comprehensive social security 
and welfare benefits (Sfetcu, 2024; 
Yelin et al, 2024).  However, as the 
number of workers engaged in these 
flexible employment arrangements 
i n c r e a s e s ,  o c c u p a t i o n a l  h e a l t h 
challenges faced by these new forms 

of employment have increasingly 
become a cause of concern.

A l t h o u g h  w o r k e r s  i n  t h e s e 
new forms of employment enjoy 
the benefits of flexible hours and 
locations, they are simultaneously 
exposed to  a  broader  and more 
c o m p l e x  a r r a y  o f  o c c u p a t i o n a l 
health r isks (Benach  e t  a l ,  2002; 
Dixon  e t  a l ,  2019 ;  Sargent  e t  a l , 
2020).  Inadequate legal protection 
and limited health support leave 
many of these workers vulnerable 
to potential safety hazards in their 
work environment.  For example, 
prolonged use of electronic devices, 
i n s u ffi c i e n t  r e s t  a n d  i r r e g u l a r 
working hours can contribute to the 
onset of occupational diseases (Park 
et al, 2019; Descatha et al, 2020; Li et 
al, 2020; Gaitens et al, 2021; Watanabe 
e t  a l ,  2 0 2 2 ) .   I n  a d d i t i o n ,  t h e 
absence of a comprehensive social 
security system in China leaves 
many workers without adequate 
a c c e s s  t o  h e a l t h c a r e  r e s o u r c e s 
and financial support when facing 
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health challenges (López-Ruiz  et 
al ,  2015;  Guan, 2017;  Simpson  et 
al,  2021).  China’s social security 
framework encompasses pension, 
u n e m p l o y m e n t  a n d  h e a l t h c a r e 
i n s u r a n c e ;  h o w e v e r ,  c o v e r a g e 
remains limited, particularly for 
individuals engaged in informal 
and  flex ib le  employment  (Qian 
and  Wen,  2021 ;  L iu  e t  a l ,  2022 ; 
Cao  et  al ,  2024) .   Many gig  and 
part-time workers lack employer-
sponsored health insurance and 
must  rely on those provided by 
the government, such as the Urban 
and Rural Resident Basic Medical 
Insurance (URRBMI).  While these 
p r o g r a m s  a i m  t o  e n s u r e  b r o a d 
healthcare access, they do not fully 
cover medical expenses, resulting in 
substantial out-of-pocket expenses 
for patients (Berkowitz et al, 2021).  
C o n s e q u e n t l y ,  w o r k e r s  i n  t h e 
new types of  employment  often 
experience financial problems when 
seeking medical care, underscoring 
the deficiencies in China’s current 
healthcare security system.

Occupat ional  heal th  l i teracy 
refers  to  an individual ’s  abi l i ty 
to recognize, prevent and address 

health risks in the workplace.  This 
includes awareness of health threats, 
t h e  a b i l i t y  t o  i m p l e m e n t  m o r e 
effective preventive measures and 
the capacity to manage occupational 
health issues (Ehmann et al, 2021; 
Friedrich  et  al ,  2023) .   Research 
has demonstrated that enhancing 
occupational  health l i teracy can 
significantly reduce the incidence of 
occupation-related diseases while 
also improving worker’s physical 
and mental well-being, which in 
t u r n  i n c r e a s e s  w o r k  e ffi c i e n c y 
and the quality of life (Güner and 
Ekmekci, 2019; Sevinc and Korkut, 
2020; Suthakorn  et al,  2020).  For 
workers engaged in the new forms 
o f  e m p l o y m e n t ,  i m p r o v e m e n t 
o f  o c c u p a t i o n a l  h e a l t h  l i t e r a c y 
i s  p a r t i c u l a r l y  c r u c i a l .   T h e s e 
workers often face unstable work 
environments,  uncertain income 
sources and a lack of traditional 
l a b o r  p r o t e c t i o n s ,  a l l  o f  w h i c h 
contribute to a diverse and complex 
array of health risks (Chen  et al, 
2020;  Denisov,  2020).   In China, 
occupational health training varies 
s i g n i fi c a n t l y  a c r o s s  d i ff e r e n t 
industries and employment types.  
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W h i l e  c e r t a i n  s e c t o r s ,  s u c h  a s 
manufacturing and construction, 
require formal occupational health 
and safe ty  t ra in ing,  workers  in 
flexible employment types often lack 
access to formal training programs.  
Although some companies offer on-
the-job training or informal health 
education, participation tends to be 
inconsistent and non-compulsory 
(Wong  et al ,  2017;  Supples  et al , 
2024).

While some studies have begun 
in recent years to investigate the 
hea l th  i s sues  faced  by  workers 
in flexible employment,  exist ing 
research  has  pr imar i ly  focused 
on the workforce in large cities or 
economical ly developed regions 
(Agnoletto, 2024; Cuervo et al, 2024; 
Erhel  et al,  2024).  Investigations 
into the occupational health literacy 
of  workers  in  new employment 
types remain limited in central and 
western China.  Gansu Province, 
representing a typical  region in 
the western region of the country, 
faces unique local socioeconomic 
c h a l l e n g e s  a n d  d e v e l o p m e n t 
constraints (Ma et al, 2019; Zhang 
et al, 2022; Wang and Cao, 2023; Cao 

and Tao, 2024).  With a population 
o f  a p p r o x i m a t e l y  2 5 . 3  m i l l i o n , 
Gansu ranks among China’s less 
economically developed provinces, 
with a GDP in the lower national 
t i e r .   T h e  e c o n o m y  o f  G a n s u 
P r o v i n c e  d e p e n d s  m a i n l y  o n 
agriculture, energy production and 
resource-based industries such as 
mining and petrochemicals, while 
modern service industries remain 
u n d e r d e ve l o p e d  ( C a o  a n d  Ta o , 
2024; Wang and Cao, 2023).

Workers engaged in the new 
forms of  employment  in  Gansu 
Province face not only traditional 
occupational health risks, such as 
exposure to hazardous materials 
in mining and manufacturing, or 
ergonomic strains in logistics and 
delivery services but also challenges 
stemming from the Province’s lower 
economic development situation 
and the relatively underdeveloped 
social security system (Dórea, 2021; 
Hulshof  et  al ,  2021 ;  Lovas  et  al , 
2021).  Gig workers, freelancers and 
other flexible employment workers 
in Gansu Province often lack access 
t o  e m p l o y e r - s p o n s o r e d  h e a l t h 
insurance ,  formal  occupat iona l 



229

OCCUPATIONAL HEALTH LITERACY STATUS OF NEW FORMS OF EMPLOYMENT WORKERS

Vol 56  No.2  March  2025

h e a l t h  t r a i n i n g  a n d  a d e q u a t e 
w o r k p l a c e  s a f e t y  m e a s u r e s , 
which further  exacerbates  their 
v u l n e r a b i l i t y  t o  o c c u p a t i o n a l 
health risks (Bajwa et al, 2018; Ran 
and Zhao, 2023).   Under current 
China’s law, occupational health 
regulations generally do not extend 
to self-employed individuals and 
freelancers, leaving these workers 
respons ib le  for  managing  the i r 
occupational health risks (Zhou, 
2018).  Given the increasing number 
of  freelance and gig workers  in 
China, occupational health literacy 
has become a critically important 
m e a n s  f o r  m a i n t a i n i n g  t h e i r 
workplace well-being.

T h e  p r i m a r y  o b j e c t i v e  o f 
the  s tudy was  to  invest igate  in 
Gansu Province the current state 
o f  o c c u p a t i o n a l  h e a l t h  l i t e r a c y 
among workers in the new forms of 
employment.  The study examined 
factors influencing health literacy 
and proposed practical strategies 
for its improvement.  To this end, 
the study assessed various factors 
affecting workers’ health literacy, 
such  as  age ,  gender ,  educat ion 
l e ve l ,  t y p e  o f  w o r k ,  a n d  w o r k 

environment ;  and based on  the 
fi n d i n g s ,  p r a c t i c a l  s t r a t e g i e s 
will  be developed for enhancing 
occupational health literacy.  The 
results will provide both theoretical 
support  and pract ica l  guidance 
for policymakers, businesses and 
relevant organizations in Gansu 
Province and other provinces in 
similar situations. 

MATERIALS AND METHODS

Study design and participants

A cross -sec t iona l  s tudy  was 
conducted in several cities across 
Gansu Province, China (Fig 1) from 
1  December  2024  to  30  January 
2 0 2 5 .   A n  o c c u p a t i o n a l  h e a l t h 
l i t e r a c y  s u r ve y  wa s  c o n d u c t e d 
among workers in the new forms 
o f  employment  across  14  c i t i es 
within the Gansu Province.  The 
questionnaire was developed via 
the  WJX p la t form (https://www.
wjx.cn/)  a n d  wa s  d i s s e m i n a t e d 
to  takeaway  workers ,  cour ie rs , 
i n t e r n e t  a n c h o r s ,  a n d  o t h e r 
relevant groups through popular 
social media platforms and offline 
research methods.   Part ic ipants 
w e r e  e n c o u r a g e d  t o  s h a r e  t h e 
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Fig 1 - Geographical distribution of participants in the study, Gansu Province, 
PR China

survey link to increase the overall 
survey population.  To ensure data 
c o n fi d e n t i a l i t y  a n d  r e l i a b i l i t y , 
the  quest ionnaire  was designed 
to allow only one response per IP 
address.  It consists of five sections: 
( i )  b a s i c  c h a r a c t e r i s t i c s  o f  t h e 
survey subjects, (ii) understanding 
of occupational health knowledge, 
( i i i )  w o r k i n g  e n v i r o n m e n t  a n d 
conditions, (iv) personal protection 
and health behavior cognition, and 
(v) corporate training and degree 
of participation.  The workflow to 

enroll participants is depicted in 
Fig 2.

Data collection

Q u e s t i o n n a i r e :  T h e  s t u d y 
developed a structured questionnaire 
e n c o m p a s s i n g  f o u r  p r i m a r y 
categories,  namely,  training and 
participation, personal protection 
a n d  h e a l t h  b e h a v i o r ,  w o r k i n g 
environment and conditions, and 
occupat ional  heal th  knowledge.  
Given the  dis t inct  occupat ional 
health risks faced by workers in 
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Fig 2 - Workflow of the process for selection of study participants
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the new employment forms,  viz , 
ergonomic strain from prolonged 
screen use, traffic-related accidents, 
exposure to extreme weather, and 
psychologica l  s t ress  due  to  job 
instability, the questionnaire was 
designed to assess awareness of 
workplace hazards, utilization of 
personal protective equipment (eg, 
masks, gloves and other protection 
items), adherence to healthy behavior 
( e g ,  r e g u l a r  h e a l t h  c h e c k - u p , 
balanced diet, and exercise), and 
participation in occupational health 
training program.

T h e  q u e s t i o n n a i r e  w a s 
developed based on the established 
framework of occupational health 
l i t e r a c y  a n d  a d a p t e d  t o  t h e 
conditions of flexible employment.  
The design was primarily based 
on the National  Key Population 
O c c u p a t i o n a l  H e a l t h  L i t e r a c y 
Monitoring Survey Questionnaire 
( N a t i o n a l  H e a l t h  C o m m i s s i o n , 
2022).  However, amendments were 
made to tailor the questionnaire 
to the specific occupational health 
challenges faced by gig workers, 
ensuring its relevance to the new 
forms of employment sector (Azizi 

e t  a l ,  2019;  Friedrich  e t  a l ,  2023; 
C a n n i z z a r o  a n d  M a l t a ,  2 0 2 4 ) .  
To ensure  content  va l id i ty  and 
reliability, the questionnaire was 
tested on a small number of workers 
(n = 100) engaged in various forms 
of new employment.  Revisions were 
made in response to their feedback 
pr ior  to  fu l l - sca le  d is t r ibut ion .   
A  fi v e - p o i n t  L i k e r t  s c a l e  ( 1  = 
s t rongly  d i sagree ,  5  =  s t rongly 
agree )  was  ut i l i zed  to  measure 
responses.  The final version of the 
quest ionnaire  underwent  expert 
review and was then distributed 
through both onl ine  and offline 
channels to ensure a diverse range 
of respondents.

F a c e - t o - f a c e  i n t e r v i e w :  T o 
f u r t h e r  i n v e s t i g a t e  f a c t o r s 
i n fl u e n c i n g  t h e  o c c u p a t i o n a l 
health literacy of workers in the 
new forms of employment, semi-
structured face-to-face interviews 
were conducted with several of the 
respondents.  The content of these 
interviews focused on several key 
aspects, namely, individual needs 
r e g a r d i n g  o c c u p a t i o n a l  h e a l t h , 
health risks present in the work 
environment, adoption of a healthy 



233

OCCUPATIONAL HEALTH LITERACY STATUS OF NEW FORMS OF EMPLOYMENT WORKERS

Vol 56  No.2  March  2025

l i f e s t y l e ,  a n d  e x p e c t a t i o n s  f o r 
health support from the employing 
c o m p a n y  o r  p l a t f o r m .  E a c h 
in terv iew las ted  approximate ly 
30-45 minutes.

Data analysis

Descriptive statistical analysis 
was initially conducted to calculate 
the means,  standard deviat ions, 
a n d  r a n g e s  o f  o c c u p a t i o n a l 
health l iteracy scores,  offering a 
comprehensive assessment of health 
literacy among workers engaged 
in the new forms of employment.  
Subsequently, Pearson correlation 
analysis was employed to explore 
t h e  r e l a t i o n s h i p s  a m o n g  k e y 
demographic  var iables ,  such as 
e d u c a t i o n  l e v e l ,  e m p l o y m e n t 
t y p e ,  a g e ,  a n d  o c c u p a t i o n a l 
health literacy.  Finally, multiple 
regression analysis was conducted 
to identify significant predictors 
of  occupat ional  heal th  l i teracy , 
e m p h a s i z i n g  i n  p a r t i c u l a r  o n 
e d u c a t i o n a l  b a c k g r o u n d  a n d 
employment status.

A  t h e m a t i c  a n a l y s i s  w a s 
appl ied for  the  semi-s tructured 
interviews.  Interview recordings 

were transcribed verbatim, and an 
inductive coding framework was 
employed to  ident i fy  recurr ing 
t h e m e s  c o n c e r n i n g  w o r k e r s ’ 
perceptions of occupational health 
risks, access to healthcare resources, 
barr iers  to  hea l th  l i t e racy ,  and 
participation in training programs.

Data analysis was performed 
using the Statistical  Package for 
the Social Sciences (SPSS) version 
26.0 (IBM, Armonk, NY) and Origin 
2024 statistical software (OriginLab 
Corp, Northampton, MA).

Ethical considerations

T h e  s t u d y  p r o t o c o l  w a s 
c o n d u c t e d  i n  a c c o r d a n c e  w i t h 
the Declarat ion of  Helsinki  and 
approved by the Ethics Committee of 
the School of Public Health, Gansu 
Univers i ty  of  Chinese  Medicine 
(Approval  No.  GUCM20241024) .  
Prior written informed consent was 
obtained from all participants in 
the study.

RESULTS

Demographic characteristics

The survey was conducted in 
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14 cit ies across Gansu Province, 
selecting 3 l ive broadcast  bases, 
4 take-out stations, and 4 express 
d e l i v e r y  s t a t i o n s  f r o m  e a c h .   
A total of 600 questionnaires were 
col lected,  with 57 excluded due 
to  issues  such as  incomplete  or 
invalid responses.  After excluding 
32 respondents with less than one 
ye a r  o f  e m p l o y m e n t ,  5 1 1  va l i d 
questionnaires were included in 
the analysis.

Pa r t i c i p a n t s  ( n  =  5 1 1 )  w h o 
submitted completed questionnaires 
constituted a nearly equal number 
of females (47%) and males (53%), 
with over half being 19-35 years 
of age,  holding at  least  a  junior 
college degree and married (58, 53 
and 54%, respectively) (Table 1).   
The majority of respondents (47%) 
w e r e  f r e e l a n c e r s ,  f o l l o w e d  b y 
part-time workers (18%) and then 
remote workers (8%),  indicating 
the  d ivers i ty  o f  occupat ions  in 
t h e  n e w  f o r m s  o f  e m p l o y m e n t .  
Remote workers are individuals 
who perform their work entirely 
or  primari ly  outside tradit ional 
o ffi c e  s e tt i n g s  t h r o u g h  d i g i t a l 
platforms.  This group encompasses 

i n d e p e n d e n t  c o n t r a c t o r s  a n d 
e m p l o y e e s  o f  c o m p a n i e s  w i t h 
remote  work pol ic ies ,  engaging 
in fields such as customer service, 
virtual assistance, IT support, and 
online education.

Occupational health literacy level

The occupational health literacy 
of the respondents was evaluated 
based on four categories (raining and 
participation, personal protection 
a n d  h e a l t h  b e h a v i o r ,  w o r k i n g 
environment and conditions, and 
occupational  heal th knowledge) 
u s i n g  a  fi ve - p o i n t  L i k e r t  s c a l e  
(1 = strongly disagree, 5 = strongly 
agree) (Table 2). 

For training and participation, 
t h e  a v e r a g e  s c o r e  w a s  4 . 0 0 , 
i n d i c a t i n g  t h a t  t h e  m a j o r i t y  o f 
w o r k e r s  d e m o n s t r a t e d  a  h i g h 
level of literacy in this category.  
However, the standard deviation 
(SD) of 0.82 underscored significant 
individual variations, ranging 1-5, 
suggesting that some workers may 
have low literacy in this category.  
T h e  h i g h  p a r t i c i p a t i o n  r a t e 
among freelancers indicates that 
despite lacking formal employer-
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Table 1

Demographic characteristics of participants (N = 511) in the study

Variable Frequency
n (%)

Age

<18 years 14 (3)

19-25 years 127 (25)

26-35 years 171 (33)

36-45 years 120 (23)

46-55 years 54 (11)

>56 years 25 (5)

Gender

Male 273 (53)

Female 238 (47)

Education

Elementary school and below 52 (10)

Junior middle school 77 (15)

Senior secondary education 111 (22)

Three-year college education 160 (31)

Bachelor degree or above 111 (22)

Marital status

Married 275 (54)

Unmarried 191 (37)

Divorced 30 (6)

Widowed 15 (3)

Employment type

Freelance 241 (47)

Part-time worker 90 (18)

Telecommuter 41 (8)

Others 139 (27)
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sponsored training, they recognize 
the  importance  of  occupat ional 
health literacy and actively pursue 
available educational resources.

For  personal  protec t ion  and 
health behavior, the average score 
was 3.90,  c lose to  that  obtained 
f o r  t r a i n i n g  a n d  p a r t i c i p a t i o n , 
i n d i c a t i n g  t h a t  r e s p o n d e n t s 
generally demonstrated a moderate 
level of literacy concerning personal 
protect ion and heal th behavior .  
However, the SD of 0.89 and the 
l o w e s t  s c o r e  o f  1 . 2 5  r e v e a l e d 
significant disparities in literacy 
levels among different workers.

For working environment and 
conditions, the average ± SD score 

was 3.88 ± 0.93, comparable to scores 
for the abovementioned categories, 
but the slightly higher SD value 
indicated considerable individual 
v a r i a b i l i t y  f o r  t h i s  c a t e g o r y .  
Subpar working environment and 
conditions may negatively impact 
w o r k e r s ’  o c c u p a t i o n a l  h e a l t h 
literacy.

On knowledge of occupational 
health, the average score ± SD was 
3.76 ± 1.00, the lowest mean score 
of the four assessed categories but 
with the highest SD value.  This 
indicates  that  respondents  have 
varying levels of understanding of 
occupational health.  The lowest 
s c o r e  wa s  1 ,  s u g g e s t i n g  t h a t  a 

Table 2

Occupational health literacy levels of study participants (N = 511)

Category Mean ± SD P25 P75 Range

Training and participation 3.98 ± 0.82 3.75 4.00 1-5

Personal protection and healthy behavior 3.90 ± 0.89 3.75 3.75 1.25-5

Working environment and conditions 3.88 ± 0.93 3.75 3.75 1-5

Occupational health knowledge 3.76 ± 1.00 3.50 3.50 1-5

Note: Health literacy scores were calculated based on a five-point Likert scale (1 = strongly 
disagree, 5 = strongly agree).  

P25: 25th percentile; P75: 75th percentile
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s i g n i fi c a n t  n u m b e r  o f  w o r k e r s 
possessed a limited comprehension 
of occupational health concepts. 

Relationships among demographic 
factors and occupational health 
literacy

T h e  P e a r s o n  c o r r e l a t i o n 
coefficient was used to analyze the 
relationships among demographic 
fac tors  and  the  four  ca tegor ies 
o f  o c c u p a t i o n a l  h e a l t h  l i t e r a c y  
(Table 3).  The results are as follows.

Age: This factor is significantly 
positively correlated with training 
a n d  p a r t i c i p a t i o n  ( r  =  0 . 0 9 8 ,  
p - va l u e  =  0 . 0 2 7 )  a n d  w o r k i n g 
e n v i r o n m e n t  a n d  c o n d i t i o n s  
(r = 0.111, p-value = 0.012), suggesting 
that older workers tend to engage 
more actively in training programs 
and have a better understanding of 
workplace conditions.  However, 
no s ignificant  correlat ions  were 
found for the categories of personal 
protection and health behavior, and 
knowledge of occupational health.

Sex: The analysis showed that 
sex is not significantly correlated 
with any of  the  four  categor ies 
of  occupat ional  heal th  l i teracy , 

i n d i c a t i n g  t h a t  b o t h  f e m a l e s 
and males did not differ in their 
u n d e r s t a n d i n g  a n d  i n t e r e s t  i n 
occupational health issues. 

E d u c a t i o n :  A m o n g  t h e  f o u r 
c a t e g o r i e s ,  o n l y  a  c o r r e l a t i o n 
( p o s i t i v e )  wa s  f o u n d  b e t w e e n 
e d u c a t i o n  l e v e l  a n d  w o r k i n g 
e n v i r o n m e n t  a n d  c o n d i t i o n s  
( r  =  0 . 1 3 0 ,  p - v a l u e  =  0 . 0 0 3 ) , 
indicating that  individuals  with 
higher education are more likely 
to have a better understanding of 
their workplace environment and 
hence in their choice of the quality 
of employment. 

Marital status:  Marital status 
showed no significant correlation 
with any of the four categories of 
occupational health literacy.

Employment type: Employment 
type exhibited a significant positive 
correlation with all four categories 
of  occupat ional  heal th  l i teracy , 
ranging from the highest correlation 
( r  =  0 .590 ,  p -value  <0 .001)  wi th 
occupational health knowledge and 
lowest (r = 0.395,  p-value <0.001) 
with training and part ic ipation.  
T h e s e  r e s u l t s  i n d i c a t e d  t h a t 
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d i ff e r e n t  t y p e s  o f  e m p l o y m e n t 
significantly influence occupational 
health literacy.

To further evaluate the factors 
influencing occupat ional  heal th 
l i t e r a c y  a  m u l t i v a r i a t e  l i n e a r 
regression model was employed.  A 
probability-probability (P-P) graph 
was then constructed to evaluate 
the  normal i ty  of  the  regress ion 
residuals (Fig 3).  The P-P graph 
r e v e a l e d  t h a t  t h e  r e g r e s s i o n 
residuals for al l  four dependent 
variables, ie, the four categories, 
most ly  a l igned with  a  diagonal 
l ine ,  as  evidenced by the dense 
clustering of data points along the 
diagonal with only a few outliers.  
This suggests that the residuals of 
the regression model largely follow 
a normal distribution. 

Face-to-face interview

T h e  i n f o r m a t i o n  c o l l e c t e d 
from the face-to-face interviews, 
albeit involving a smaller number 
(n =  100)  of  part ic ipants ,  could 
be summarized into two topics , 
obstacles and health support needs.

O b s t a c l e s :  T h e  p a r t i c i p a n t s 
ident ified three  major  obstacles 

to improving occupational health 
l i t e r a c y :  i )  l a c k  o f  t i m e  a n d 
energy (43%),  i i )  l imited access 
t o  i n f o r m a t i o n  ( 3 8 % ) ,  a n d  i i i ) 
a  d i s c o n n e c t  b e t we e n  t r a i n i n g 
c o n t e n t  a n d  a c t u a l  w o r k  d o n e 
(34%).  Many freelancers and gig 
workers cited irregular schedules 
a n d  h e a v y  w o r k l o a d s ,  w h i c h 
limited their ability to participate 
in health training programs.  Unlike 
traditional employees, they lacked 
employer-provided training and 
had  to  re ly  on  se l f - l earn ing  or 
ex terna l  resources .   The  hea l th 
r i s k s  e n c o u n t e r e d  i n  t h e  w o r k 
environment were musculoskeletal 
disorders resulting from prolonged 
sitting, eye strain due to excessive 
screen use and sleep disturbance 
c a u s e d  b y  i r r e g u l a r  w o r k i n g 
hours.  Mental health challenges 
also were of significant concern, 
with many freelancers reporting 
s t r e s s  a n d  b u r n o u t  s t e m m i n g 
from job instability and financial 
insecurity.  Furthermore, isolation 
a n d  l o n e l i n e s s  we r e  p r e va l e n t 
among remote and independent 
workers, adversely affecting their 
well-being.  Financial constraints 
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Fig 3 - Probability-probability graph for the four dependent variables

A: Training and participation; B: Personal protection and health behavior;  
C: Working environment and conditions; D: Occupational health knowledge
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f u r t h e r  h i n d e r e d  o c c u p a t i o n a l 
health literacy, as some workers 
avoided prevent ive  care  due to 
h i g h  c o s t s .   M a n y  r e s p o n d e n t s 
e m p h a s i z e d  t h e  n e c e s s i t y  f o r 
accessible training programs, such 
as free workshops, online courses 
and  p la t form-sponsored  hea l th 
initiatives, to address the physical 
and mental health risks in flexible 
work environments.

H e a l t h  s u p p o r t  n e e d s :  T h e 
participants respondents expressed 
a strong desire for companies or 
platforms to enhance occupational 
health training (62%), to improve 
w o r k p l a c e  e n v i r o n m e n t  a n d 
c o n d i t i o n s  ( 5 5 % )  a n d  t o  l o we r 
c o s t  o f  p e r s o n a l  p r o t e c t i v e 
equipment  (45%) .   In  addi t ion , 
heal th  monitor ing and physical 
examination services (45%) were 
also identified as key health support 
measures.

DISCUSSION

T h e  s t u d y  i n ve s t i g a t e d  t h e 
o c c u p a t i o n a l  h e a l t h  l i t e r a c y  o f 
workers engaged in the new forms 
of employment in Gansu Province, 
China to obtain information on the 

challenges faced by this workforce 
in a region marked by economic 
u n d e r d e ve l o p m e n t  a n d  l i m i t e d 
h e a l t h c a r e  i n f r a s t r u c t u r e .   T h e 
study employed a questionnaire 
a n d  f a c e - t o - f a c e  i n t e r v i e w s  t o 
gather the relevant data.

A key insight from the study 
is the considerable discrepancy in 
occupational health literacy across 
various  employment  categories .  
While workers exhibited a relatively 
high participation rate in workplace 
h e a l t h - r e l a t e d  t r a i n i n g ,  t h e i r 
understanding of  specific health 
risks,  workplace risk conditions 
and personal protective measures 
was low.  This suggests that despite 
attending training programs, these 
initiatives may lack the depth or 
customization needed to meet the 
specific needs of  the workers as 
previously noted (Burke et al, 2006; 
Ricci et al, 2016).  The gap between 
knowledge and behavior highlights 
a broader challenge in translating 
t h e o r e t i c a l  u n d e r s t a n d i n g  i n t o 
p r a c t i c a l  e v e r y d a y  a c t i o n s , 
a  r e c u r r i n g  i s s u e  o b s e r v e d  i n 
o c c u p a t i o n a l  h e a l t h  e d u c a t i o n 
(McCluskey and Lovarini ,  2005; 
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Abuzeid  et al ,  2018; Kahlke  et al , 
2020).

Age was identified as one of 
the significant factors influencing 
occupational health literacy.  Older 
w o r k e r s  d e m o n s t r a t e d  g r e a t e r 
a w a r e n e s s  a n d  e n g a g e m e n t 
with health-related training and 
prevent ive  behavior ,  l ike ly  due 
to their  accumulated experience 
and a deeper understanding of the 
risks associated with their work.  
This finding is in agreement with 
previous studies indicating that 
occupational health literacy tends 
t o  i n c r e a s e  w i t h  a g e ,  p o s s i b l y 
resulting from direct  experience 
with occupat ional  heal th  issues 
during their time on the job (Pitt-
Catsouphes et al, 2015; Choi et al, 
2020).  On the other hand, younger 
w o r k e r s  a r e  m o r e  l i k e l y  t o  b e 
engaged in precarious and flexible 
employment reflecting their lower 
occupational health literacy.  Thus, 
they are part icularly vulnerable 
to  occupat ional  heal th  r isks ,  as 
they may not  yet  recognize  the 
importance of  preventive health 
measures  or  may lack access  to 
relevant resources (Giraudo  et al , 

2016 ;  Bender  and Theodoss iou , 

2018; Dixon et al, 2019; O’Connor 

et al, 2020).

E d u c a t i o n a l  a tt a i n m e n t  wa s 

a n o t h e r  s i g n i fi c a n t  f a c t o r  t h a t 

i n fl u e n c e d  o c c u p a t i o n a l  h e a l t h 

literacy.  Individuals with higher 

l eve ls  o f  educat ion  exhib i ted  a 

greater  awareness  of  workplace 

c o n d i t i o n s ;  h o w e v e r ,  t h i s 

educational achievement did not 

translate into a better literacy of 

occupational  health behavior  or 

specific health knowledge.   This 

suggests that while higher formal 

educat ion  provides  indiv iduals 

with the cognitive tools necessary 

t o  c o m p r e h e n d  b r o a d e r  h e a l t h 

concepts ,  i t  does not  inherently 

lead to effective health practices, 

which requires additional targeted 

training and provision of  work-

related resources (Ross and Wu, 

1995; Peters et al, 2010; Fernandes 

et al, 2024).

T h e  fi n d i n g s  r e g a r d i n g 

e m p l o y m e n t  c a t e g o r i e s  w e r e 

particularly instructive.   Nearly 

half of the respondents identified 

themse lves  as  f ree lancers ,  who 
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typica l ly  engage  in  shor t - term, 
pro ject -based,  or  contract  work 
across various industries, including 
digital content creation, software 
d e v e l o p m e n t ,  g r a p h i c  d e s i g n , 
online tutoring,  and consult ing.  
T h e y  g e n e r a l l y  l a c k  f o r m a l 
employer-employee relationships, 
which means they do not receive 
stable wages, employer-provided 
benefits ,  or  occupat ional  heal th 
protections.   This situation may 
contribute to higher health risks 
and reduced access to occupational 
health resources.  They also exhibit 
significantly lower levels of health 
literacy compared to individuals in 
more stable employment situations.  
This disparity highlights the unique 
challenges faced by workers engaged 
in the new forms of employment, 
w h o  f r e q u e n t l y  l a c k  e m p l o ye r 
s u p p o r t ,  l e g a l  p r o t e c t i o n s  a n d 
health benefits that are available 
to  those  in  t radi t ional  types  of 
employment.  The absence of stable 
employment relationships, together 
with limited access to occupational 
health and safety programs, makes 
these workers especially vulnerable 
t o  w o r k - r e l a t e d  h e a l t h  r i s k s .   

While remote workers constituted 
only 8% of the respondents, they 
r e p o r t e d  o c c u p a t i o n a l  h e a l t h 
concerns associated with prolonged 
s c r e e n  e x p o s u r e ,  i n a d e q u a t e 
e r g o n o m i c  w o r k s p a c e  a n d 
challenges in maintaining work-life 
balance.  These findings highlight the 
urgent need for government policies 
that  extend health protection to 
workers engaged in emerging non-
traditional forms of employment 
and ensure that health education 
programs are both accessible and 
tailored to the specific challenges 
encountered  by  workers  in  the 
new forms of employment as noted 
in previous studies conducted in 
Europe (MacEachen et al, 2022; Abd 
Samad et al, 2023; Ran and Zhao, 
2023; Blázquez et al, 2024).

Several barriers to enhancing 
o c c u p a t i o n a l  h e a l t h  l i t e r a c y 
h a ve  b e e n  i d e n t i fi e d ,  v i z ,  t i m e 
c o n s t r a i n t s ,  l i m i t e d  a c c e s s  t o 
pert inent  informat ion and non-
translat ional  training programs.  
T h e s e  c h a l l e n g e s  e m p h a s i z e 
t h e  n e c e s s i t y  f o r  m o r e  fl e x i b l e 
and accessible  heal th  educat ion 
i n i t i a t i v e s ,  w h i c h  t a k e  i n t o 
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consideration the unique schedules 
and work conditions of individuals 
in emerging non-traditional types 
of employment.  Overcoming these 
barriers will require a collaborative 
effort among employers, platform 
p r o v i d e r s  a n d  p o l i c y m a k e r s  t o 
develop a work environment that 
priorit izes the health and safety 
of  workers  in  the  new forms of 
employment (Halonen et al, 2017; 
Dos S Ribeiro  e t  a l ,  2019;  Terry, 
2023).

However, the study has several 
l imitations.  Firstly,  the reliance 
on self-reported data introduces 
potential social bias, as participants 
may provide responses that reflect 
perce ived  soc ie ta l  expec ta t ions 
rather than their actual knowledge 
a n d  b e h a v i o r s .   H o w e v e r ,  t h e 
p r o b a b i l i t y - p r o b a b i l i t y  ( P - P ) 
analysis  indicated that  the data 
c o l l e c t e d  b y  s e l f - r e p o r t  t o  t h e 
questionnaire met the normality 
criterion, reinforcing the theoretical 
basis of the study for subsequent 
p o l i c y  r e c o m m e n d a t i o n s  a n d 
intervention strategies.  Secondly, 
there is a lack of analysis regarding 
s p e c i fi c  m i s c o n c e p t i o n s  a b o u t 

o c c u p a t i o n a l  h e a l t h  r i s k s .  
E ff e c t i ve  i n t e r ve n t i o n s  r e q u i r e 
a n  u n d e r s t a n d i n g  o f  n o t  o n l y 
knowledge gaps but also prevalent 
m i s u n d e r s t a n d i n g s  t h a t  m a y 
c o n t r i b u t e  t o  u n s a f e  p r a c t i c e s .  
Future research should incorporate 
qualitative methods,  such as in-
depth interviews and focus groups, 
to explore these misperceptions and 
develop targeted, evidence-based 
interventions.  Thirdly, the absence 
of standardized health and safety 
g u i d e l i n e s  f o r  fl e x i b l e  w o r k e r s 
c o m p l i c a t e s  e ff o r t s  t o  i m p r o ve 
occupational health literacy, leaving 
many without formal training or 
clear  r isk prevention strategies .  
And final ly ,  the  cross -sec t ional 
design l imits  causal  inferences , 
necessitating longitudinal studies to 
follow changes over time and assess 
the impact of tailored health literacy 
programs.  Future research should 
focus  on developing access ible , 
c o n t e x t - s p e c i fi c  e d u c a t i o n a l 
i n t e r ve n t i o n s ,  p a r t i c u l a r l y  f o r 
g i g  w o r k e r s ,  e n s u r i n g  t h e y 
receive adequate support despite 
the  inherent  chal lenges  of  non-
traditional employment.
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In conclusion, the study identified 
important  gaps  in  occupat ional 
h e a l t h  l i t e r a c y ,  p a r t i c u l a r l y 
among younger and gig workers, 
thereby reinforcing the necessity 
f o r  t a r g e t e d  h e a l t h  e d u c a t i o n 
programs.  The findings indicated 
tha t  desp i te  h igh  par t i c ipa t ion 
in health-related training,  there 
exists a substantial discontinuity 
between theoretical knowledge and 
practical application.  To address 
this problem, more customized and 
flexible training initiatives, along 
with stronger institutional support, 
are required to ensure that workers 
-  e s p e c i a l l y  t h o s e  i n  e m e r g i n g 
new forms of  employment  -  are 
adequately equipped to safeguard 
their occupational health and safety.  
Ultimately, enhancing occupational 
health literacy is crucial not only 
for individual workers but also for 
improving overall workplace safety 
and productivity.
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