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Background: The high incidence of work-related diseases and injuries among day-laborers and workers
with no legal contracts (informal workers) has received the attention of the Thai authorities. Workers'
low occupational health literacy (OHL) has been reasoned as one contributing factor. Absence of a valid
tool has prevented assessment of informal workers' OHL. The aim of this study was to create a valid and
reliable Occupational Health Literacy Scale within the context of Thai working culture (TOHLS-IF).
Methods: This study used the mixed method approach to develop TOHLS-IF. Questions were generated
using in-depth interviews and an extensive review of the literature. Experts' assessment confirmed the
content validity of TOHLS-IF. The scales of its psychometric properties were assessed in a sample of 400
informal workers using cluster random sampling.
Results: The final version of the TOHLS-IF comprises 38 items within 4 dimensions: Ability to Gain
Access, Understanding, Evaluation, and Use of occupational health and safety information. Factor analysis
identified items explaining 50.22% of the total variance. The final confirmatory analysis confirmed the
model estimates were satisfactory for the construct. TOHLS-IF demonstrated a high internal consistency
and satisfactory reliability (Cronbach's alpha ¼ .98).
Conclusion: The TOHLS-IF is a valid and reliable instrument to assess informal workers' OHL. The
structural dimensions of this instrument are based on the concept of health literacy and Thai culture.
Thai health professionals are encouraged to benefit from this instrument to assess their workers' OHL
and apply findings as guidelines for effective occupational health and safety interventions.
� 2020 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The concept of health literacy has been well established. In
accordance with the World Health Organization, people who are
health literate are not only simply able to read health information
but also able to understand and use information in ways that
promote and maintain health [1]. The World Health Organization
definition suggests that health literacy is an outcome of health
promotion and disease prevention [2,3]. Kickbusch quoted two
definitions of health literacy. The first focuses on the “ability to
perform basic reading and numerical skills required to function in
the health-care environment.” The second is “the capacity to
obtain, interpret and understand basic health information and
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services and the competence to use such information and services
to enhance health” [4]. Therefore, health literacy comprises skills
and competencies that individuals develop to search, comprehend,
evaluate, and use health information and services to make
informed choices, reduce health risks, and increase quality of life.

Health literacy is linked to a spectrum of health conditions and
health-care concepts including occupational health and safety is-
sues; the latter two are specifically important aspect in prevention
of work-related disease and injuries. Rauscher and Myers [5]
defined the concept of occupational health literacy (OHL) as the
degree towhich workers have the capacity to obtain, communicate,
process, and understand occupational health and safety informa-
tion and services in making appropriate health decisions in their
ursing, Chiang Mai University, 50200, Thailand.
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workplaces. Studies have founded that workers with poor occu-
pational health lite racy have a higher incidence of work-related
injuries, illnesses, and fatalities [6,7]. Workers in informal sector,
especially in low- and middle-income countries, are quite vulner-
able to occupational health hazards and work-related injuries due
to their limited OHL [8,9].

In Thailand, informal workers are extremely important to
Thailand's economy. In accordance with the 2019 employment
survey by the National Statistical Office, the informal workers ac-
count for 54.3 % of Thailand's workforce [10]. Economic produc-
tivity of the informal workers has been estimated at 60-70% of
Thailand's GDP [11]. Per the definition of the Thailand National
Statistical Office, an informal worker is “a person of at least 15 years
of age, whose employment is neither protected nor regulated by
the Thai social security system [10]. In general, informal workers
are either self-employed or are hourly wage earners; in addition,
they do not have a set regular working hours and most likely either
work at home or in the service, construction or material transfer
industries. Informal workers mostly are comprised of unskilled
workforces, young and old individuals in a community, as well as
immigrant groups. Workforce are more likely to be low educated
and have low socioeconomic background; therefore, many can be at
elevated risk of low health literacy. In general, training educational
and safety resources are neither available nor accessible to many
informal workers; the lack of education and safety resources make
this segment of the population more vulnerable to occupational
related injuries, occupationally related adverse health conditions,
and even death [12].

Unfortunately, many of these occupationally related injuries and
health conditions are not reported or underreported. Some
describe this underreporting as “suffering in silence” [13].
Regardless of literacy or immigration status, in Thailand, all
workers are protected by the National Workplace Rights [14].
However, most vulnerable workers due to fear of losing their jobs
do not report their work-related injuries; whereas others, do not
have the knowledge how to document and process their reports or
how to seek health-care services when injured at work. The
inability of vulnerable workers to advocate for themselves often
leads to disparities in occupational health outcomes. Moreover,
poor or inadequate hazard communication training for workers
with low health literacy exacerbates these health inequalities [15].

Assessing health literacy is the first step in protecting people
from potential occupational health hazards [7]. For the last decade,
several health literacy instruments have been developed in
Fig. 1. Stages and results of the development and psychometric evaluation of th
different countries including Thailand [16e18]. In addition, a
number of subject-specific literacy concepts, such as oral health
literacy, nutrition literacy, and mental health literacy also have
been developed [19e21]. Although these literacy concepts require
acquisition of different skills, abilities, and knowledge, they all are
built on the foundation of, and are closely related to, the general
concept of health literacy. Furthermore, none contribute to the
concept of health literacy in the domain of occupational health and
safety.

A Search in literature supports a paucity of valid and acceptable
instrument for assessment of OHL. The latest Thai OHL instrument
has been developed to assess OHL of informal and legal workers in
work settings in large urban settings such as Bangkok [22]. Its
application might not be valid in other settings, such as rural areas
or smaller cities; therefore, we developed and validated an OHL
scale specifically for Thai workers in the informal sectors. The Thai
Occupational Health Literacy Scale for Informal Workers is consis-
tent with the concept of health literacy. This concept was intro-
duced by Sørensen et al. [2] and evaluates cognitive aptitudes of an
individual in gaining access to, understanding, evaluating, and
applying of health information. Assessing OHL can yield to a better
understanding about the competency of workers about the crucial
role of occupational health and work safety in their own overall
health and well-being. Therefore, findings can be conduits for
developing effective and appropriate interventions at workplace to
improve health literacy of workers.
2. Materials and methods

2.1. Development process

The guideline and the development of the instrument was
developed based on scientific advice and suggestions of an expert
in the field of OHL [23e25]. To address the objective of the study,
we implemented amixedmethod study (Fig.1). The initial step was
the domain identification and item generation using deductive and
inductive methods [26]. The deductive methods involved domain
identification and item generation which were based on an
extensive literature review and pre-existing scales [26e28]. The
inductive method was used to collect qualitative information about
the construct of the instrument. One focus group and multiple in-
depth interviews were held to collect qualitative data about the
contents of the survey and the development of the initial pool of
questions. A total of 30 informal workers from various work
e Thai Occupational Health Literacy Scale for Informal Workers (TOHLS-IF).



Table 1
Exploratory factor analysis of 38-item of the Thai Occupational Health Literacy Scale for Informal Workers (TOHLS-IF)

Domain/item Component

1 2 3 4

Factor 1: Ability to gain access to OHS1information

1. I can search for OHS information by my own .61

2. I can access to OHS information from many sources such as experts, online sources, and
other medias

.56

3. I can get OHS information from health-care personnel .70

4. I can get OHS information from health-care volunteer .70

5. I can access to health-care service whenever I have health problems related to work .64

6. I participate training on occupational health and safety holding by other organizations .73

7. When I get hurt from work, I can seek for information about appropriate health care
coverage

.57

Factor 2: Understand OHS information

1. I understand that my work has some risks and that may lead to illnesses and injuries .41

2. I know the way to protect myself from my work .42

3. I know how to take care of myself and stay healthy .40

4. I think cotton ball cannot reduce noise level from work .41

5. Lifting or carrying heavy objects should be done with proper positions .59

6. Working postures affect musculoskeletal problems .55

7. Working with chemical agents should be carried out with safety practices .66

8. Working in opened area may cause to heat related illness .69

9. Proper work area management (i.e. arrangement of tools or devices or electrical cords)
can help reduce risks from work

.68

10. Working in dusty environment should always wear proper mask .61

11. I understand methods and guidance about reduction of work stress .48

12. Working in the area that has less or over luminance can cause vision problems .68

13. Accidents from work are preventable .50

14. You should take regular exercise even your work required heavy physical exertion .51

15. When you use services at a health-care setting, you understand advices given by health-
care personnel

.45

Factor 3: Evaluation of OHS information

1. When you receive OHS information from social medias, you always recheck whether it
is correct before you decide to believe or follow by or forward to others

.71

2. When you receive OHS information from brochure or printed materials, you recheck
whether the source of information is reliable

.78

3. When you receive a new OHS information, you always check whether it is up to date .79

4. If you are doubt with received OHS information, you always ask or consult with experts
or health-care personnel before you use it.

.62

Factor 4: Use of OHS information

1. If you get sick from work, you are able to do basic self-care .66

2. You always check tools for safety and readiness to work .67

3. You always arrange working area to allow safety (i.e. reduce dust, increase luminance,
proper store electrical devices)

.67

4. When you buy appliances for work, you often read labels and try to understand the
instructions

.52

5. You participate with health promotion activity in your community .65

6. You take regular exercise .50

7. You do stretching to release muscle tension from work .45

8. You always follow working procedures to prevent work injuries .63

9. You have your own ways to stay healthy at work .69

10. You can give advice about work safety to your coworkers .62

11. If you receive work safety advice from safety personnel, you would comply with the
instructions

.57

12. You attain yearly health check up .54

Eigenvalue 5.64 4.92 4.83 3.70

% of variance 14.84 12.94 12.70 9.75

Cumulative % 14.84 27.77 40.47 50.22

Note: Extraction method: Principal Component Analysis. Rotation method: Varimax with Kaiser Normalization; 1OHS: Occupational Health Safety.
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settings, were purposively sampled to participate in the focus
group. All workers were recruited from one province (Chiang Mai)
in the northern region of Thailand. This step was followed by
assessment and evaluation of the initial pool of items by a panel of
five experts to ascertain the desired construct [29]. The panel was
selected based on their expertise in the areas of occupational health
and instrument development. The criteria used by the experts for
retention or deletion of items included clarity of expression, face
validity, and appropriateness for the construct being measured.

After item reduction and modification, the remaining items
were used to draft of the first version of TOHLS-IF. This version was
returned to the panel for validation of face and content validity. In



Table 2
Model fit in confirmatory factor analysis (CFA)

Model c2 df c2/df RMSEA Goodness of fit statistics

GFI AGFI CFI NFI

1 2439.92*** 659 3.70 0.05 0.75 0.72 0.95 0.93

2 1126.55*** 609 1.85 0.05 0.88 0.83 0.98 0.96

3 1042.08*** 603 1.73 0.04 0.88 0.85 0.98 0.97

4 977.13*** 602 1.62 0.04 0.99 0.86 0.99 0.97

Note: ***p < .0001, RMSEA ¼ root means square error of approximation,
GFI¼ goodness of fit index, AGFI¼ adjusted goodness of fit index, CFI¼ comparative
fit index and NFI ¼ normal fit index.
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addition, the panel validated the item response determination on a
3-point scale (1 ¼ not relevant, 2 ¼ somewhat relevant, and
3¼ high relevant). The content validity index of the revised version
(Version 2) was computed [4,28,29]. Sociodemographic questions
were added to Version 2 before field testing the instrument for its
reliability. In addition, the clarity of items and the length of time
required to complete the instrument was evaluated. Furthermore,
we sought participants' inputs about the response scales. Finally,
psychometric analysis was performed to assess construct validity
and reliability of Version 2. The instrument was modified accord-
ingly and the latest version, Version 3, was field validated.

For the purpose of field validation, multicluster random sam-
pling was used to recruit a total of 420 informal workers. The
number of participants was calculated based on item-to-participant
ratio of at least 1:10 [30e33]. Based on previous data about
response rate of self-administered survey in Thai public health
studies, the total number of participants then was inflated by 10%
(n ¼ 40) to account for incomplete or no-response participation
[34]. The inclusion and exclusion criteria are as follow; members of
the community were eligible to participate if: (A) they were
working with no legal work contracts; (B) If they had worked with
no legal work contracts for a minimum of 6 months before
participating in the study; (C) if they were 15 years or older; (D) if
they were willing to participate in the study. Members of the
community who were business owners were excluded from the
study. We recruited community volunteers who were prominent
members of the community to distribute the questionnaires.

Informal workers holding immigrant status (n ¼ 34) were also
recruited to participate in our study. For these participants, data
were collected using in-person interview method; in addition, a
translator was present during the interviews in case of limited or
inability to communicate in Thai language; however, most of the
immigrant workers were able to communicate in Thai because of
their long-term residency in Thailand.
2.2. Data analysis

Construct validity of TOHLS-IF was evaluated using exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA). The
factor structure of the scale was examined by EFA, which is a highly
powerful and widely applied procedure for construct validation;
however, it involves a high degree of subjectivity [35]. To avoid this
bias, we applied a factor loading cutoff point of 0.30 [36,37]. Values
for Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy were
used to assess the suitability of data for factorization. The criterion
for loading and cross loading was set at 0.4; items with loading
below this value and cross loading over this valuewere deleted. CFA
was used to cross validate the factor structure derived from EFA.
The CFA was performed based on the varianceecovariance matrix
using the analysis of moment of structure (AMOS) statistical
package for testing the factor model [38].
A number of indices was used to assess the goodness of fit test of
the CFA model. The indices included root means square error of
approximation (RMSEA), goodness of fit index (GFI), adjusted
goodness of fit index (AGFI), comparative fit index (CFI), and normal
fit index (NFI) [39]. The internal consistency was established by
calculating Cronbach's alpha coefficients [40].
2.3. Research ethics

This study was approved by the Institutional Review Board of
the Faculty of Nursing, Chiang Mai University, Thailand (Approval #
049/2017). Written informed consents were obtained from all
participants. Participation was anonymous, confidential, and on a
voluntary basis.
3. Results

The initial scale development was domain identification,
derived from the well-established health literacy concept [2], and
founded on: accessibility, understandability, evaluability, and uti-
lization of occupational health and safety (OHS) information and
services. The themes that emerged from the qualitative data were
used to build the first version of the instrument. The first version
contained a total of 52 items. Result from the content validation
evaluation of Version 1 of the TOHLS-IF was 0.93. Based on the
experts' inputs, 10 of the items were removed due to redundancy of
content. In addition, five of the remaining 42 items were modified
to enhance clarity and simplicity of item content. Item response
determination, which was initially addressed by the focus group,
also was suggested by the panel of experts. The initially developed
3-points Likert scale format was retained. After Version 2 was field
tested, we decided to eliminate 4 additional items. Thus, the third
version, which is the final version of the TOHLS-IF, consisted of 38
items, 4 factors.

The final version was field tested; A total of 402 of 420 partici-
pants (95.7% response rate) returned their completed question-
naires; however, two of the questionnaires were eliminated due to
incomplete answers, resulting 400 to be analyzed. A total of 156
(39%) of participants were male and 244 (61%) were female. The
average agewas 42.5 (range: 16-60) years of age. A total of 26 (6.5%)
of the participants lacked formal education; 113 (28%) had
completed elementary education, 74 (18.5%) were educated at 9th
grade formal education, 54 (13.5%) had completed high school
education, and 135 (33.5%) had either vocational or college edu-
cation. The average duration of working experience was 10 (range:
6 months-19 years) years.

The scale reliability with Cronbach's Alpha for subscales ranged
between 0.87 and 0.96; the reliability for the entire scale was
calculated at 0.98 (Fig. 1). The 38 items were subjected to EFA to
assess the factorial validity of the scale. The KMO measure of
sampling adequacy was 0.986 and Bartlett's test of sphericity was
1310.586 (p ¼ 000, df 44) which suggested that data were suitable
for factor analysis [41,42]. Table 1 shows a four-factor solution,
including 38 items, explaining 50.22% of the total item variance in
the database had been captured. Factor 1 (7 items), “Access to OHS
Information and Services” had factor loading between 0.57 and
0.73, accounted for 14.84% of the variance. Factor 2 (15 items),
“Understanding of OHS Information”, had factor loading between
0.40 and 0.69, and accounted for 12.94 % of the variance. Factor 3 (4
items), “Evaluation of OHS Information”, had factor loading be-
tween 0.62 and 0.79 that accounted for 12.70% of the variance.
Finally, Factor 4 (12 items), “Use of OHS Information and Services”,
had factor loading between 0.45 and 0.69 and accounted for 9.75 %
of the variance.



Fig. 2. Confirmatory factor analysis based on 38 items and 4 factors.
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The CFA with maximum likelihood method was used and yiel-
ded the same four-factor structure. As presented in Table 2, several
CFA fit indices (c2/df< 3.00, RMSEA< 0.06, CFI> 0.95, NFI, GFI, and
AGFI > 0.90) indicated goodness of fit for the model [42e44]. Re-
sults yielded Model 4 as the best fit and supported the assumption
of dimensionality of that these 4 factors for the scale. The hierar-
chical model with factor loadings and the standardized maximum
likelihood parameter estimates are presented (Fig. 2). The Stan-
dardized loadings of all items were higher than 0.50, fluctuating
between 0.58 and 0.80, demonstrating that the observed variable
sufficiently reflect its construct latent variable [44]. The fitness of
the estimated model was considered as acceptable because the
result of multiple indices yielded at satisfactory levels.

4. Discussion

This study is the first, to the best of our knowledge, to report on
the development and validation of a socioculturally specific in-
strument to evaluate OHL. In the development of item pool, the
theme emerged from extensive review of health literacy literature.
Findings were used to build on the related constructs and were
applied as guideline for the development of the item pool. In
addition, information that was gleaned during interviews was used
to fine-tune the instrument.

The items were generated from the perspectives of informal
workers from a wide range of workplaces. This approach ascer-
tained the content validity of the tool at the beginning of the study.
The process also identified appropriate key words and language
that were understandable by the targeted population. In the
development of the scale, the item pool was validated by experts,
selected for their expertise in the area of occupational health and
safety, as well as instrument development. This approach most
likely strengthened the face and content validity of the scale
[26,27].
In the assessment of the psychometric properties of the TOHLS-
IF, the evidence of the construct validity was supported by EFA and
CFA. An EFA using the maximum likelihood procedure with oblique
rotation was performed to determine the number of factors. The
Bartletts test of sphericity reached statistical significance (P¼ .000).
The KMO measure of sampling adequacy was considered as very
good (.896) and supported their retention in the analysis [41,42].
Given that the data were normally distributed, a maximum likeli-
hood factor extraction with oblique rotation was conducted to
determine the number of factors and the extent of interfactor cor-
relation. The eigenvalues suggested four-factor solutions, which
accounted for 50.22% of the total variance. Factor 1 (Ability to gain
access to OHS information) contained 7 items, Factor 2 (Under-
standing OHS information) contained 15 items, Factor 3 (Evaluation
of OHS information) contained 4 items, and Factor 4 (Use of OHS
information) contained 12 items (Table 1). The items revealed high
factor loadings higher than .50 without any one item indicating a
significant cross loading. Moreover, all factor loadings were sig-
nificant, and the items showed high communalities (mean item
communality ¼ .61) [45].

CFAwas used to validate the EFA-derived factor structures of the
scale [35,36]. To discuss the model fit of CFA, the criteria of the
various model fit indices were considered. It has been suggested
that the RMSEA values less than 0.05 should be considered as good,
between 0.05 and 0.08 as acceptable, between 0.08 and 0.1 as
marginal, and values greater than 0.1 as poor [43]. Therefore, the
values of .04 in this study indicate a good fit. The GFI and the CFI
values in Model 4 were greater than 0.9 and the AGFI value was
close to 0.9; these values indicate a relatively good fit [43]. For the
Normal Fit Idex (NFI), our finding was over the good fit which
concurs with previous work [43]. Overall, the calculated indices
values support the notion of a good fit for the instrument and
provide the confirmatory evidence for the factor structure.
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Finally, the internal consistency of the scale and its 4 subscales,
as measured by Cronbach's alpha, were all greater than 0.9, indi-
cating highly satisfactory [44]. Generally, if a > 0.9, the internal
consistency, is considered as excellent, whereas, 0.7 < a < 0.9, as
good [46]. Results from the analysis support the notion of accept-
able reliability for both the overall instrument and each sub-
dimension. The individuals who contributed to our study were
recruited using the multicluster random sampling technique; they
were representatives of the heterogeneous population of Thai
informal workers. Therefore, generalizability of the study results is
quite good.

In sum, the TOHLS-IF can be considered as a valid and reliable
instrument in assessing the OHL among Thai informal workers. Use
of this instrument can enable occupational health personnel to
identify valuable information for the improvement of workers'
health and safety. However, because our instrument was developed
using empirical data from informal working population of Thailand,
caution should be exercised when considering the use of the
TOHLS-IF in other informal workforce with different working
characteristics, health-care context, and cultural norms and values.
For example, the question of “whether workers received occupa-
tional health and safety information from a health-care volunteer”
might not be applicable in other countries with no health-care
volunteer system. It is recommended further studies should be
conducted in other cultures and work settings with the objective of
developing OHL scales tailored for each specific setting.
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