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INTRODUCTION

ABSTRACT

OBJECTIVE This study aim to develop a comprehensive auditing tool
for clinical occupational health services (OHS) in corporate settings.

METHODS The design used a modified Delphi technique. The study
was comprised of four steps: questionnaire construction and panelist
selection, two rounds of questionnaires, and consensus determination.
The participating experts included 31 occupational health professionals
from 7 countries, representing management, occupational medicine, and
auditing roles. Two rounds of questionnaires were administered to
achieve 80.0% agreement on essential activities across the 7 key domains.

RESULTS The Delphi process yielded an audit tool encompassing 62
activities across seven domains: policy management (4 activities, 100.0%
consensus), fitness for work assessment (7 activities, 85.7% consensus),
medical surveillance programs (13 activities, 100% consensus), return to
work assessment (7 activities, 71.4% consensus), occupational disease man-
agement (10 activities, 80.0% consensus), medical emergency preparedness
(15 activities, 86.9% consensus), and health promotion (6 activities, 66.7%
consensus). Experts’ backgrounds influenced their focus, with hospital-
based physicians emphasizing clinical protocols, company-based practi-
tioners stressing implementation, management prioritizing governance,
and auditors ensuring comprehensive assessments.

CONCLUSIONS This auditing tool required consideration of 7 domains,
where experts rated the policy management and medical surveillance
processes as the most important, whereas the domain of health promotion
had the lowest importance score. This tool can help guide organizations
in strengthening the foundational domains of OHS.

KEYWORDS basic occupational health services; audit tool; modified
Delphi technique

increase can be attributed to multiple factors,

According to an International Labour Organi-
zation (ILO) report in 2023, the global landscape of
occupational hazards showed concerning trends,
with over 395 million non-fatal work injuries and
2.93 million work-related deaths recorded in
2019, marking a 12.0% increase since 2000. This

including increased workplace risk exposure, a
26.0% growth in the global workforce, and improved
diagnostic capabilities. Enhancing workplace
occupational safety and health management
systems (OSHMS) is needed (1). OSHMS repre-
sents a complementary approach to workplace
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health and safety. It provides a systematic admi-
nistrative framework guided by international
standards, such as BS 8800 (2), OHSAS 18001 (3),
and ISO 45001 (4). However, OSHMS should not
be directly equated with a safe work system, as
management systems focus on administrative
aspects rather than practical implementation.
The limited focus of OSHMS on clinical activities
and medical perspectives highlights the essen-
tial role of occupational health services (OHS) in
providing direct medical care and health surveil-
lance (5). OHS operates within a comprehensive
framework encompassing disease detection,
injury prevention, and promoting worker well-
being (6). The effectiveness of OHS depends on
ensuring comprehensive coverage, implementing
evidence-based practices, utilizing multi-profes-
sional approaches, and maintaining strong inte-
gration with workplace systems (7).

Regulatory frameworks for OHS vary signifi-
cantly across countries. In terms of legislation,
the United States follows the OSHA standards (8),
while the United Kingdom implements the Health
and Safety at Work Act (9). Within the Association
of Southeast Asian Nations (ASEAN), Singapore
and Malaysia, both influenced by British law, have
developed comprehensive systems through the
Workplace Safety and Health Act of 2006 (10) and
the Occupational Safety and Health Act of 1994
(11), respectively. These frameworks emphasize
risk management, self-regulation, and worker
consultation. In contrast, Thailand’s legal frame-
work, the Ministerial Regulation on Employees’
Health Examination (12), places less emphasis on
welfare provisions and workplace dialogue (13).
Beyond legislation, guidance-based frameworks
have been used, such as the UK's SEQOHS (14)
and the American College of Occupational and
Environmental Medicine’s (ACOEM) Excellence in
Corporate Health Achievement Award (15). These
approaches offer flexibility, encourage stakeholder
engagement, and allow for quicker adaptation to
emerging risks. Corporate social responsibility
codes have also become increasingly important (15).

A previous study in 2022 reported that most
enterprises provided only legally mandated
services, with expanded service delivery influenced
by corporate policies and the presence of on-site
occupational physicians (16). Similarly, a 2019
study on occupational health audit practices
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revealed inconsistencies in audit implementation
and limited dissemination of findings (17), whereas
a 2015 study demonstrated that peer-review audit
processes significantly improved report quality
and reduced client complaints (18). These findings
underscore the need for a standardized, com-
prehensive framework to evaluate clinical OHS
performance across diverse organizational and
national contexts.

Evaluation instruments can be developed using
several research methods, such as systematic
reviews or qualitative research (19). However, the
audit framework must remain responsive to
emerging workplace hazards and evolving
healthcare delivery systems (20, 21). Given the
complex nature of OHS quality standards and the
need for comprehensive expert input, structured
consensus-building methods are essential. For
this study, amodified Delphitechnique was chosen
over the traditional one because predefined items
had already been developed through an extensive
literature review. This approach allows for efficient,
structured evaluation, making it more practical
given the time constraints and geographic dis-
persion of study participants (22).

Despite the extensive literature on OHS and
various quality frameworks, there remains a sig-
nificant gap in comprehensive tools for auditing
clinical OHS across different settings and contexts.
For that reason, this study aimed to develop a
consensus-based audit tool to enhance practical
aspects of clinical OHS delivery using the modified
Delphi technique.

METHODS
Study design

A modified Delphi technique research design
was employed between January 2024 and May 2024.

Study processes

The following four methodology steps were
used: 1) questionnaire construction and expert
recruitment, 2) first-round agreement of experts
in the clinical activities of OHS, 3) second-round
agreement of experts in the clinical activities of
OHS, and, 4) consensus of the audit tool for clini-
cal occupational health services (Figure 1).

Step 1. Questionnaire construction and expert
recruitment. Experts in occupational health science
were identified through conference participation,
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referrals, and professional networks and were
invited to participate in the study. The panel com-
prised 31 experts from diverse backgrounds in
occupational health science.

Step 2. First-round questionnaire. The initial
questionnaire was distributed to the expert panel
by email with a link to an online survey platform.
Experts were asked to rate the relevance of each
item on a 5-point Likert scale and to provide addi-
tional comments or suggestions. Responses were
collected over two months. The research team
then analyzed the responses and calculated
statistical measures using a more than 80.0%
confidence level of agreement technique which
meant that the sum of the proportions of levels
4 (agree) and 5 (totally agree) reached at least
80.0% (23).

Step 3. Second round questionnaire. This
modified questionnaire was sent to the same expert
panel. The experts were asked to review the group’s
responses and initial ratings, reconsider their
responses, and potentially revise their judgments.
This round allowed experts to clarify their views
and help the study move towards a consensus. The
responses were collected and analyzed.

Step 4. Consensus determination. After the
second round, final analyses were conducted to
determine which items had reached consensus
based on an 80% confidence level of agreement
technique. The final output was a consensus- based
audit tool for the clinical aspects of occupational
health services.

Step 1.

15t Questionnaire Construction
by literature review: 7 domains with 71 items

Pre-testing of questionnaire

Expert panelist

A 4

5 groups; 31 experts

A4

v

Step 2.

1 round agreement among experts

(online survey)

Consensus analysis and

modification to questions

A4

Step 3.

2 round agreement among

experts
(online survey)

Reconsideration of items

and consensus confirmed

Step 4.

A 4

A 4

Audit tool for
clinical aspects of OHS
7 domains with 61 items

Figure 1. The modified Delphi method used in this study
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Expert panel selection

The panel of 31 experts were purposively
sampled. The number of experts was calculated
according to the minimum required number of
participants for the modified Delphi technique in
order to detect the slightest discrepancy of opinion
among 17 people (24). Experts were recruited
from the USA, Bulgaria, Malaysia, Singapore, the
Philippines, Indonesia, and Thailand. The expert
panelists consisted of experts with the qualifica-
tion of having experience in their position and
specialization for at least 5 years and were clas-
sified into 5 groups: 1) individuals who had prac-
ticed in roles and positions of management, 2)
occupational health physicians (OHP) working
at a hospital /occupational medicine clinic, 3)
OHPs working at a company, 4) individuals with
an academic background relating to occupational
health studies, and 5) individuals working as an
auditor in quality assessment or on evaluations of
occupational health and safety.

Research tools

There were two questionnaires: the first-round
questionnaire was comprised of questions re-
garding the experts’ background and ratings of
domains and activities of clinical OHS; the second-
round questionnaire was comprised of ratings and
consensus measurements of domains and activities
of clinical OHS.

The first-round questionnaire was developed
based on a comprehensive literature review to
identify key concepts and current knowledge in
the field of OHS. Based on this review, the ques-
tionnaire was developed, focusing on 7 domains:
policy management, fitness for work evaluation,
medical surveillance program, return to work
evaluation, occupational disease management,
first-aid and medical emergency preparedness,
and health promotion. The questionnaire was
divided into 7 domains with a total of 71 activities.
The questionnaire validity test was performed by
3 validators who were occupational physicians
but not researchers. Item objective congruence
(IOC) was used to assess the questionnaire content
validity. An IOC index between 0.5 and 1.00 sug-
gests that the question is acceptable (25).

The second-round questionnaire was devel-
oped by incorporating the statistical summary of
the first-round responses and modifications to
the items suggested by the experts.
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Data collection

An online survey platform was sent to each
panel member through an invitation email with a
link to both questionnaires. The email requested
the participant’s consent to participate, and the
responses were recorded anonymously. Each of
the two rounds lasted two months, with three
reminder emails sent to the panelists to remind
them to complete the questionnaire.

Data analysis

The demographics of the experts were analyzed,
and their expertise and years of workplace
experience were evaluated. The consensus agree-
ment was analyzed using a 5-point Likert scale
for each item. The questions were analyzed using
an agreement technique with a confidence level
of > 80.0% for both questionnaire rounds. Data
was analyzed using IBM SPSS Statistics, version
28.0 (IBM Corp., Armonk, NY, USA). Consensus on
the audit tool was achieved after two rounds of the
agreement technique. All domain questions were
used to construct the audit tool for clinical OHS.

Ethical considerations

Ethical approval for this study (HE661325) was
obtained from the Ethics Committee of Khon
Kaen University. This study was exempt from
review by the institutional review board, and
the data were collected anonymously and were
uninfluenced by the research team.

RESULTS

The results comprised the demographic data
of the experts, the first and second rounds of
agreement of experts on the clinical activities in
OHS, and consensus on the audit tool for clinical
occupational health services.

The demographic data of experts

A total of 31 experts from seven countries
(Thailand (13), Singapore (6), Malaysia (5), the USA
(4), Bulgaria (1), Indonesia (1), and the Philippines
(1)) were included in the study to ensure diverse
perspectives. The experts’ demographic data
were categorized according to their roles and
sectors. Managerial experts were from hospitals,
governments, and universities. Hospital experts
were exclusively from hospital settings. All company
experts were from private companies. Academic
experts were from university settings. The auditors
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were from hospitals, private companies, govern-
ments, and universities. Each group had varying
years of experience (Table 1).

The first and second rounds of agreement of
experts in the clinical activities of OHS

In the first round of agreement, the experts
completed a questionnaire on OHS activities. In
the second-round agreement, the experts recon-
firmed and modified non-consensus questions.
The results of both questionnaires are presented
(Table 2). The full statistical results and the final
audit tool are provided in the supplementary
materials.

Domain 1 - Policy Management: Consensus
was achieved on all four activities (100.0%). In
the first round, the experts showed strong
agreement on the fundamental aspects of policy
management, including comprehensive OHS
policies, effective communication, policy-aligned
activities, and oversight committees. In the second
round, consensus was reached on all four key
items: company policy covering OHS, policy
communication, activity implementation, and the
establishment of an oversight committee.

Domain 2 - Fitness for work (FFW) assessment:
A consensus was reached in 6 out of the 7 activities
(85.7%) including the need for job classification
and job-specific examinations, particularly for
safety-sensitive positions, with the agreement of
the OHP. It was noted that there is also a need
for documentation and privacy control of the
records. In addition, employee immunization
management was included as optional for specific
industries, e.g., healthcare, livestock, and food.

Domain 3 - Medical Surveillance: The data
showed that all 13 activities (100.0%) reached a
consensus regarding the medical surveillance

Table 1. Demographic data of experts

programs being conducted using a hazard-based
design by a multidisciplinary team. Surveillance
would start with identifying and reviewing the
hazards, followed by health risk assessment, regu-
lar medical evaluation, followed by interpretation
by the OHP. If abnormal results were presented,
after the evaluation actions and re-evaluation of
the workplace were to be performed.

Domain 4 - Return to Work (RTW) assessment:
Consensus was reached for 5 out of the 7 activities,
including requirements for RTW indications and
OHP evaluation of the relationship between health
and work, and suggesting any job alterations or
other recommendations as needed. The evalua-
tion should include physical and psychosocial
conditions and should establish distinctive
management approaches for work-related and
non-work-related health conditions.

Domain 5 - Occupational Disease Management:
The results showed that a consensus was reached
on 8 of 10 activities (80.0%). Those activities focused
on employee education regarding health risks,
early screening systems, referral programs, and
providing information about compensation and
benefits as well as management systems for
employers, such as the investigation of and
reporting systems for occupational diseases.

Domain 6 - Medical Emergency Preparedness:
The results demonstrated that consensus was
achieved in this domain in 13 out of 15 activities
(86.9%). Emergency preparedness requirements
covered first-aid protocols and training as well
as emergency planning to anticipate all risks,
including safety and medicalissues. The emergency
plan included a referral system, equipment
preparation, regular training, and continuous
improvement.

Workplace of experts Years of
Expertise groups Number Hospital Privat: G t Uni it D
P P of experts ospi rivate overnmen niversity .o 4o
company sector (IQR)
Managerial position 6 3 - 1 2 13.5 (8-20)
Hospital-based OHP 7 7 - - - 8.0 (7-12)
Company-based OHP 6 - 6 - - 13.5 (6-35)
Academic OM 6 - - - 6 15.5 (8-25)
Auditor 6 1 3 1 1 17.0 (17-20)

OHP, occupational health physicians; OM, occupational medicine
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Table 2. Expert agreements on each domains and components of clinical occupational health services audit tool

Sum of proportions of

level 4 and 5
Occupational health services (OHS) activities Consensus
1tround 2" round

n=31(%) n=31(%)

Domain 1 Policy management

1.1 A company has a policy covering occupational health services 100.0 100.0 Yes
1.2 A company communicates the policy throughout the company 100.0 100.0 Yes
1.3 A company implements and plans activities according to the policy 100.0 100.0 Yes
Domain 2 Fitness for Work Examination (FFW)
2.1 Employees get FFW examination according to their job titles or similar 96.8 90.3 Yes
exposure group (SEG) determined by occupational health physician
2.2 A company has jobs that qualify as safety sensitive job e.g. working in con- 93.6 96.8 Yes

fined space, at heights, driver, or handling toxic, corrosive, or explosive
materials that should have fit for work examination

2.3 Occupational health physicians conclude the FFW examination 100.0 100.0 Yes
Domain 3 Medical Surveillance Program

3.1 The medical surveillance team designs the medical surveillance program 100.0 100.0 Yes
according to the result of hazard identification and health risk assessment

3.2 A company performs medical surveillance program regularly according 100.0 100.0 Yes
to the health hazard

3.3 Occupational physicians evaluate and interpret the results, correlating 100.0 100.0 Yes
them with the exposure

3.4 A company provides medical removal action and follow up examination in 96.8 93.6 Yes

employees with abnormal results

Domain 4 Return to work assessment (RTW)

4.1 A company has documents indicating which conditions, diseases, or injuries 90.3 87.1 Yes
to do RTW examination

4.2 A company evaluates individuals based on their health and psychosocial 96.8 100.0 Yes
condition, medication, and job demand

4.3 The physicians provide a Return-to-work certification with recommen- 100.0 96.8 Yes
dation of job modification if necessary

4.4 Old - The return-to-work evaluation is done by occupational health phy- 774 87.1 Yes

sicians, or occupational health doctor, or employees’ attending physicians

Modify - The return-to-work evaluation can be done by employees’ attend-
ing physicians but should be re-evaluate by occupational health doctor
for the appropriate recommendation

Domain 5 Screening, Diagnosis, and Treatment of occupational diseases

5.1 A company set a system to trigger a screening for early detection of occu- 96.8 100.0 Yes
pational or work-related diseases
5.2 Old - A company assigns supervisors to be able to detect employees’ 54.8 67.7 No

health condition
Modify - Supervisors are aware of the existing health hazard in the workplace

Domain 6 First aid and medical emergency preparedness

6.1 A company assigns first-aiders according to the local authorities 96.8 96.8 Yes

6.2 A company trains first-aid practice to supervisors and employees 96.8 90.3 Yes

6.3 A company maintains readiness of the first-aid equipment and facilities 100.0 96.8 Yes

6.4 A company recognizes possible emergencies from workplace health hazards 96.8 100.0 Yes
and makes emergency plan accordingly

6.5 A company exercises the emergency plan both discussions based, and 100.0 100.0 Yes
operation based

6.6 A company trains Basic life support to employees, annually 67.7 74.2 No

Domain 7 Health promotion

7.1 The information providers are knowledgeable and qualified to give the 90.3 100.0 Yes
information

7.2 A company recognizes the health problems among the employees 93.6 90.3 Yes

7.3 A company provides information about health promotion and wellness 96.8 93.6 Yes

including non-occupational injury and illness management

Biomedical Sciences and Clinical Medicine 2025;(3):200-211. 205
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Table 3. Summary of consensus analysis of the audit tool

Consensus activities

Domains n (%)

All activities Range of consensus

on items (median)

1. Policy management 4 (100.0) 4 100-100 (100.0)
2. Fitness for work assessment 6 (85.7) 7 74.2-100 (96.8)
3. Medical surveillance program 13 (100.0) 13 80.7-100 (100.0)
4. Return to work assessment 5(71.4) 7 64.5-100 (87.1)
5. Occupational diseases management 8(80.0) 10 61.3-100 (100.0)
6. Medical emergency preparedness 13 (86.9) 15 74.2-100 (96.8)
7. Health promotion 4(66.7) 6 58.1-100 (85.5)

Domain 7 - Health Promotion: Four out of six
activities (66.7%) reached consensus, including
the implementation scale of health promotion,
recognizing health problems, providing informa-
tion on health and wellness, evaluating employees,
and organizing intervention programs.

In summary, as shown in Table 3, the policy
management and medical surveillance program
domains achieved the highest consensus, with
all activities in these domains reaching 100%,
reflecting unanimous agreement among the
participants on their importance. Both domains
also exhibited a narrow consensus range across
individual items, with a median of 100.0%, under-
scoring consistent prioritization. In contrast, the
FFW, occupational disease management, and
medical emergency preparedness domains
reached consensus levels of 85.7%, 80.0%, and
86.9%, respectively, demonstrating strong agree-
ment but with slightly broader ranges of con-
sensus for individual items. The lowest levels of
consensus were observed in the RTW and health
promotion domains, with 71.4% and 66.7% con-
sensus, respectively. These findings indicate a
more significant variability in the perceived im-
plementation of activities within these domains,
as reflected in their broader consensus ranges
(median values of 87.1% and 85.5%, respectively).
This analysis highlights the variability in consen-
sus across the seven domains, suggesting differing
levels of agreement on their criticality and imple-
mentation in occupational health.

Additionally, experts offered diverse insights
across the seven OHS domains. Overall, there was
a strong consensus on the importance of OHP in-
volvement in fitness-for-work evaluations, medical
surveillance, and return-to-work processes.
Company-based OHPs emphasized the need for
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context-specific approaches, particularly in policy
management and emergency preparedness, re-
flecting differences in organizational size, re-
sources, and risk profiles. Academics and auditors
tended to stress the integration of clinical quality
and balanced emphasis on health and safety, while
management and company-based OHPs focused
more on operational feasibility. Health promotion
was widely acknowledged as beneficial, but was
consistently recommended only after core pro-
tection measures were in place. These perspec-
tives help inform a more nuanced understanding
of practical implementation challenges across
various occupational settings (Table 4).

DISCUSSION

The modified Delphi technique was used to
develop a comprehensive audit tool for evaluating
the quality of clinical OHS in corporate settings.
While maintaining anonymity and iteration with
controlled feedback, the diverse expert panel
reached a high level of consensus, supporting
the tool’s relevance and potential alignment with
established practices.

OHS policies differ significantly across coun-
tries owing to variations in regulatory frameworks,
cultural contexts, and economic conditions. In
countries such as the USA (8) and Singapore (10),
OHS regulations are well-defined and strictly en-
forced, focusing on workplace safety and health
promotion, including mental health initiatives. In
particular, Singapore is notable for integrating
occupational health with broader public health
systems and promoting wellness alongside tradi-
tional safety measures. In contrast, Thailand (26),
and the Philippines (27) face challenges in en-
forcement, with OHS practices primarily concen-
trated on meeting basic regulatory requirements,

Biomedical Sciences and Clinical Medicine 2025,64(3):200-211.
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Table 4. Additional comments from experts on each domain

Academics

. Occupational
Domains Management level Hospital based Company based fm Occupa Health and
OHP OHP tional Health .
. Safety Auditors
Sciences
1. Policy Manage- Policy /planning Internal audit Robust govern- Should inte- Audit should be
ment must be edited by depends on ance from the grate clinical equitable in all
occupational health company size/ executives and quality into areas, the OHS

2. Fit for work
assessment

3. Medical Surveil-
lance Program

4. Return to work
assessment

5. Occupational
diseases manage-
ment

6. Emergency
preparedness

services (OHS) team
and worker rep-
resentative before
presenting to
executives, they may
lack the knowledge
of the OHS

occupational health
physicians (OHP)
should be the one
to do Fitness for

work (FFW)

Special exams must
include specific
diagnostics based
on worker histories

Company should
assist unfit
employees to trans-
fer to appropriate
work; by having
discussions
between employer,
employee, and the
OHP

All top management
should be aware of
workplace health
hazards and expo-
sure risks

Need specific
details on facility
accessibility, con-

type; more rel-
evant for large
hazardous
companies

Functional
capacity evalua-
tion (FCE) only for
impaired employ-
ees in safety-
sensitive jobs

Design team must
include OHP (in-
house/external)
and the proce-
dure should be
written clearly

Return to work
(RTW) should be
done by OHP,
early return to
work can best
benefit the
worker

No specific com-
ment provided

No specific com-
ment provided

internal oversight
were needed but
depending on
company resources
and understand-
ings from the
employer.

FFW must be risk-
based and job-
specific; no one-
size-fits-all tests

OHP should work
with organization
representatives
for understanding
hazards and the
implementation of
the program

Need clear policy
for RTW and dif-
ferent handling for
work vs non-work
conditions, the
work adaptation
should be done

to shorten lost
workdays

Supervisors should
identify concerning
behaviours, not
diagnosing condi-
tions

Response guar-
antees should not
be set, it can be

holistic control

FCE can be
outsourced, or
could consider
trade tests as
FCE alternative

Can outsource
to third party
but must
include OHP

No specific
comment
provided

Can use gen-
eral screening
questionnaire
in screening
or follow local
guidelines

Transport can
be outsourced;
consider

should have
equal weightage
to safety and the
boards should
be aware of the
importance of
the OHS

FCE /trade tests
were important
for objective
assessment

OHP and
safety officer
were needed
to design the
program

Must be han-
dled by trained
personnel or
OHP
considering
company
policies

Medical
personnel
should evaluate
health, not
supervisors

Employer
should decide
provisions based

sidering distance / varied by company limitations for  on multiple
time and clinical hazards/size small enter- factors e.g.
guidelines for golden prises hazards, safety
period risks
7. Health Promotion Itisaprimary pre- Itisa preventive Promoting health  Health Health promo-

vention; align with  service; it can and lifestyle can promotion is tion is a part of
Universal Health include only benefit on a part of basic  prevention and
Care, but it should = company- productivity and OH can improve
be done after controlled financial returns productivity
satisfying all core aspects
workers protection.
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which are often limited to physical safety and
medical surveillance, without addressing broader
health promotion or mental well-being issues.

In addition, across the seven domains covered
by the tool, consensus was achieved on 53 of 62
individual audit activities, with agreement ex-
ceeding 80.0% in each case. This strong consensus
underscores the validity of the tool and its con-
cordance with established OHS guidelines of
leading organizations, including the ILO Conven-
tions and Recommendations (28, 29), the Ameri-
can Medical Association (30), and the WHO (31).

The experts reached unanimous consensus
(100.0%) in the policy management domain. The
results showed three critical activities that scored
100% agreement in both rounds: policy estab-
lishment, communication throughout the organi-
zation, and systematic implementation of activities.
Employers must provide OHS (28) and manage-
ment-level and company-based OHP experts
advocated executive involvement in policy develop-
ment. However, they also commented on execu-
tives’ lack of expertise and understanding of
OHS, highlighting the need for leadership-level
education and training. This was evidenced by a
study of Japanese companies, where only 12 out of
267 responding companies fully integrated occu-
pational health elements into their OSHMS, with
over 50.0% of companies which were planning
implementation being uncertain about how to
incorporate occupational health activities, demon-
strating a significant knowledge gap at the man-
agement level (32). In addition, hospital-based
experts recommended scaling requirements
based on the company size and hazard levels.
Lau et al. (33) demonstrated how standardized
policies might not effectively account for varying
operational capacities and clinical demands
across healthcare settings.

In examining the second domain, FFW assess-
ment, an 85.7% consensus was reached, estab-
lishing crucial requirements for job-specific
examinations. The experts agreed on three key
elements: examination protocols based on job
titles or similar exposure groups; special attention
to safety-sensitive positions, e.g., confined spaces,
heights, driving, or handling hazardous materials
(34); and oversight by occupational health physi-
cians. The consensus in this domain emphasized
the critical role of occupational health physicians
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including FFW examinations. As supported by the
ACOEM’s core competency of OHP, OHP should
have the knowledge and skills to determine whether
workers can safely be at work and perform the
required job tasks (35).

Medical surveillance revealed the highest con-
sensus (100.0%) among the panelists. The core
requirements outlined in the tool were hazard-
based program design, regular monitoring, and
OHP result interpretation. Surveillance is a key
indicator of exposure control effectiveness and
triggers early intervention, thereby reducing
the burden of occupational illness. This was
demonstrated in both the reviewed studies. Man-
danach’s analysis showed how effective surveil-
lance enabled the monitoring of occupational
disease prevalence and the adoption of preven-
tive measures (36).

In contrast, Sen et al.’s comparative analysis
revealed that countries with robust surveillance
systems were better able to identify high-risk
areas and implement targeted prevention programs,
ultimately reducing the occupational disease
burden through early intervention (37). Moreover,
expert consensus on effective medical surveil-
lance requires close collaboration between occupa-
tionalhealth professionals and safety specialists.
As Murthy emphasized, maintaining a safe and
healthy workplace requires integrated expertise
from all occupational health domains, including
industrial hygienists, safety officers, occupational
health nurses, and practicing physicians (38).

The fourth domain, RTW assessment, reached a
71.4% consensus, reflecting divergence in imple-
mentation approaches. The agreed components
included documentation of qualifying conditions,
comprehensive individual evaluation considering
health and psychosocial factors, and physician
certification with modification recommendations.
The experts emphasized the need for OHP recom-
mendations to ensure that the workplace context
was adequately considered. This collaborative
approach aligns with the research by Tan et al.,
who demonstrated through case evidence that
a successful return to work requires careful
evaluation of functional impairment against job
demands and workplace capabilities (39). Addi-
tionally, Nastasia et al. found that even in resource-
limited settings, such as SMEs, early return with
informal but monitored task modifications could
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be effective when adequately supported by occu-
pational health professionals, leading to better
outcomes and faster recoveries (40). Both studies
reinforced the experts’ view that OHPs are crucial
in bridging the gap between medical care, work-
place capabilities, and worker needs during the
return-to-work process.

Occupational disease management achieved an
80.0% consensus, focusing on two core elements:
implementing early detection systems and en-
hancing workplace hazard awareness. Based on
the established legal principles outlined by Hen-
shaw et al., employers bear the primary responsi-
bility for worker protection because they control
work methods and conditions (41). Griffin noted
that this requires management and supervisor
training to recognize work-related illness signs
to help ensure prompt response and impact miti-
gation (42). The expert panelists emphasized that
integrating these elements with regulatory com-
pliance and voluntary prevention measures was
critical for program success.

Medical emergency preparedness showed a
strong consensus (86.9%) across five key areas:
first-aid assignment, training programs, equip-
ment maintenance, emergency planning, and
exercise programs. Experts also commented on
the need for flexibility in setting response time
standards based on the specific hazards present
and the accessibility of emergency medical ser-
vices. These practices emphasize the importance
of a well-rehearsed and adaptable emergency
response capability. According to a systematic
review by Dagrenat et al.,, workplace first-aid
practices and standards showed significant varia-
tions in regulation, organization, and training
requirements. These differences highlight the need
for emergency response capabilities that adapt
to local contexts while maintaining core training
standards. That study found that despite the uni-
versal recognition of the importance of workplace
first aid, countries lacked uniform recommenda-
tions, enabling flexible implementation (43).

Health promotion received the lowest consen-
sus among the domains evaluated (66.7%), despite
expert acknowledgment of its significance in dis-
ease prevention and productivity enhancement.
Some management-level respondents advocated
prioritizing traditional occupational health pro-

Biomedical Sciences and Clinical Medicine 2025;(3):200-211.

tection over health promotion. This perspective
aligns with the hierarchical framework of occu-
pational health services (OHS) proposed by Gui-
dotti et al., who conceptualized health promotion
as an extension of the basic occupational medi-
cal care (30). Emerging frameworks, such as the
Total Worker Health (TWH) approach developed
by the National Institute for Occupational Safety
and Health (NIOSH), advocate the integration
of health protection and promotion. The TWH
model emphasizes that comprehensive strategies
are essential for optimizing worker well-being.
Incorporating these elements into OHS reduces
healthcare expenditures and enhances overall
employee productivity and quality of life within
and beyond the workplace (44).

This systematic approach to clinical occupa-
tional health service audits fills significant gaps in
existing standards, such as SEQOHS (14), ACOEM
(15), and WHO guidelines (31), particularly in ad-
dressing detailed clinical quality metrics. It also
serves as a practical instrument for organizations
to ensure compliance with Thailand’s ministerial
regulation on employee health examinations (12).
The tool provides practical guidance and supports
continuous quality improvement in OHS delivery.

Strengths and limitations

The strength of this study lies in its compre-
hensive coverage of seven key domains of clinical
OHS, offering a comprehensive approach to eval-
uating and improving service delivery. A strong
consensus (80.0% agreement) on essential activ-
ities across these domains further validates the
tool’s reliability. Additionally, the tool emphasizes
continuous quality improvement, providing a
structured framework for organizations to assess
and refine their OHS practices over time.

A limitation of the study was that it focused
primarily on organizational settings but was not
suitable for informal workers’ settings. Additionally,
cultural and regional variations in occupational
health practices may not be fully represented.
This tool may require significant adaptation to
different national regulatory contexts. Moreover,
the study did not include field testing of the audit
tool in a real-world setting. Therefore, audit tools
should be pretested and modified according to
the country’s practices.
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Recommendations

Companies can use the audit tool to help pro-
vide a quality OHS to their employees. These
implications extend to service delivery, manage-
ment approaches, and potential outcomes for
holistic employee healthcare. This tool can serve
as a basis for developing or enhancing OHS pro-
grams and facilitating dialogue between man-
agement, health professionals, and workers. The
tool is designed to be flexible, allowing for adap-
tation to different organizational contexts and
sizes. This tool enables organizations to identify
strengths and gaps in their clinical occupational
health services, promote consistency in service
delivery, and support continuous quality im-
provement. A phased implementation approach
is recommended, starting with the core activities
that reached a high level of consensus.

CONCLUSIONS

Clinical OHS audit tools may include 7 domains:
policy management, medical assessment for FFW,
medical surveillance programs, medical assess-
ment for RTW, occupational disease manage-
ment, medical emergency preparedness, and
health promotion. These domains established a
comprehensive framework including valuable
insights from experts from diverse professional
backgrounds and OHS settings. This diversity of
perspectives contributes to a more robust and
practical audit tool that balances ideal practices
with real-world implementation possibilities.
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Audit tool - Prototype

This audit tool aims to evaluate the clinical part of occupational health services

provided in companies. It can be used as a recommendation or a guideline in operating

occupational health services. However, the need to comply with local authorities is still

needed as a fundamental practice. [Evaluation- Yes/No]

Occupational health services activities

OHS activities

Evaluation

Domain 1 Policy management

1.1 A company has a policy covering occupational health services
1.2 A company communicates the policy throughout the company
1.3 A company implements and plans activities according to the policy

14 A company has a committee overseeing the implementation of the policy

Domain 2 Fit for Work examination (FFW)

2.1 Employees get FFW examination according to their job titles or similar
exposure group (SEG) determined by occupational health physician

2.2 A company has jobs that qualify as safety sensitive job e.g. working in
confined space, at heights, driver, or handling toxic, corrosive, or
explosive materials that should have fit for work examination

2.3 Occupational health physicians conclude the FFW examination

2.4 A company shows evidence of a system for employees’ health record
keeping including informed consent from employees and accessibility
control of the records

2.5 A company documents FFW examinations results and keeps them
individually for further reference

Optional for this domain

2.6 A company requires specific testing, e.g. functional capacity evaluations
(FCE) or trade test, to evaluate employees in the safety sensitive job

2.7 A company reviews immunization status and provides prophylaxis
vaccination for employees (health services, food industry, or livestock
industry)

Domain 3 Medical Surveillance Program

3.1 A company shows evidence of a mechanism process to get hazard
identification and health risk assessment

3.2 A company reviews all the information from the safety data sheet and
industrial hygiene data




OHS activities

Evaluation

3.3 The medical surveillance team designs the medical surveillance program
according to the result of hazard identification and health risk
assessment

3.4 A company performs medical surveillance program regularly according
to the health hazard

3.5 A company performs the medical examination in an appropriate location |

3.6 Occupational physicians evaluate and interpret the results, correlating
them with the exposure

3.7 A company reports the results to the employees |

3.8 A company provides reconfirmation and diagnosis to employees with
abnormal results

3.9 A company provides medical removal action and follow up examination
in employees with abnormal results

3.10 A company reevaluates work environment and control measures

3.11 A company makes changes by hierarchy of control according to the
information from the evaluation (from 3.10)

3.12 A company documents and keeps the examination results according to
their health hazard exposure group for further reference

3.13 A company has a medical surveillance design team which should include
at least: 1) human resources or safety officers, 2) occupational health
professionals, and 3) supervisors

Domain 4 Return to work assessment (RTW)

4.1 A company has documents indicating which conditions, diseases, or
injuries to do RTW examination

4.2 A company evaluates individuals based on their health and psychosocial
condition, medication, and job demand

4.3 The return-to-work evaluation is done based on scientific /relevant
organization guidelines (e.g. AMA)

4.4 The physicians provide a Return-to-work certification with
recommendation of job modification if necessary

4.5 The return-to-work evaluation can be done by employees’ attending
physicians but should be re-evaluated by occupational health doctor for
the appropriate recommendation

4.6 A company attempts to alter the job based on recommendations, and the
supervisors and safety officers are aware of the need and make the
changes as practical and appropriate as possible.

4.7 A company advices and assists on compensation and vocational
rehabilitation for employees who are unfit to work

Domain 5 Occupational diseases management

5.1 A company educates employees about their hazards and possible health
risks and how to prevent and manage the risks




OHS activities

Evaluation

5.2 A company set a system to trigger a screening for early detection of
occupational or work-related diseases

5.3 A company has a referral program to the specialist for employees with
occupational diseases or injuries

5.4 A company documents the referral

5.5 A company provides information about compensation, or disabilities
benefits to the employees

5.6 A company provides an investigation report of occupational disease or
injuries

5.7 A company uses the investigation report to propose actions and act
accordingly with follow-up inspection and evaluation of the changes

5.8 A company reports cases in compliance with the local regulations

5.9 A company has general screening questionnaires for screening and early
detection of occupational diseases

5.10 Supervisors are aware of the existing health hazard in the workplace

Domain 6 First aid and medical emergency preparedness

6.1 A company assigns first-aiders according to the local authorities
6.2 A company trains first-aid practice to supervisors and employees
6.3 The BLS trainers are qualified or certified for first-aid training

6.4 A company observes and documents or records the training session,
results, and evaluation of the first-aid training

6.5 A company maintains readiness of the first-aid equipment and facilities
6.6 A company has a referral system for emergency condition
6.7 A company provides medical forms and contact people for referral system

6.8 A company provides transportation with capabilities of transferring
patients

6.9 A company recognizes possible emergencies from workplace health
hazards and make emergency plan accordingly

6.10 A company provides appropriate PPE and treatment for the anticipated
medical emergency

6.11 A company assigns roles of Incident Command System and Emergency
Operation Center to employers and employees

6.12 A company exercises the emergency plan both discussions based, and
operation based

6.13 A company discusses and makes improvement of the plan after the
exercise

6.14 A company trains Basic life support to employees, annually

6.15 A company has prepared a process of transferring emergency patients
promptly.




OHS activities

Evaluation

Domain 7. Health promotion

7.1 The information providers are knowledgeable and qualified to give the
information

7.2 A company recognizes the health problems among the employees

7.3. A company provides information about health promotion and wellness
including non-occupational injury and illness management

7.4 A company provides health promotion based on employees age group and
common problems

7.5 A company has intervention program to support employees’ behavior
changes

7.6 A company evaluates employees after the program




Statistical Results and Consensus Analysis of each item

Occupational health services activities

OHS activities

1St
round

2nd
round

Consensus

Domain 1 Policy management

11

A company has a policy covering occupational
health services

100

100

Yes

1.2

A company communicates the policy throughout
the company

100

100

Yes

1.3

A company implements and plans activities
according to the policy

100

100

Yes

1.4

A company has a committee overseeing the
implementation of the policy

96.8

100

Yes

Domain 2 Fit for Work examination (FFW)

2.1

Employees get FFW examination according to
their job titles or similar exposure group (SEG)
determined by occupational health physician

96.8

90.3

Yes

2.2

A company has jobs that qualify as safety
sensitive job e.g. working in confined space, at
heights, driver, or handling toxic, corrosive, or
explosive materials that should have fit for work
examination

93.6

96.8

Yes

2.3

Occupational health physicians conclude the
FFW examination

100

100

Yes

2.4

A company shows evidence of a system for
employees’ health record keeping including
informed consent from employees and
accessibility control of the records

96.8

100

Yes

2.5

A company documents FFW examinations results
and keeps them individually for further reference

96.8

100

Yes

2.6

Old - A company has special tests or functional
capacity evaluations to evaluate the employees in
the safety sensitive job

Modify - A company requires specific testing, e.g.

functional capacity evaluations (FCE) or trade
test, to evaluate employees in the safety sensitive
job

58.1

74.2

No

2.7

Old - A company reviews employee’s
immunization status (optional, used in company
that requires immunization e.g. health services,
food industry, or livestock industry)

Old - A company provides fundamental and
prophylaxis vaccinations to the non-immune
employees (optional, used in company that
requires immunization e.g. health services, food
industry, or livestock industry)

774
74.2

96.8

Yes




OHS activities

1St
round

an
round

Consensus

Modify - Optional, a company reviews
immunization status and provides prophylaxis
vaccination for employees (health services, food
industry, or livestock industry)

Domain 3 Medical Surveillance Program

3.1 A company shows evidence of a mechanism
process to get hazard identification and health
risk assessment

93.6

100

Yes

3.2 A company reviews all the information from the
safety data sheet and industrial hygiene data

100

96.8

Yes

3.3 The medical surveillance team designs the
medical surveillance program according to the
result of hazard identification and health risk
assessment

100

100

Yes

3.4 A company performs medical surveillance
program regularly according to the health hazard

100

100

Yes

3.5 A company performs the medical examination in
an appropriate location

96.8

100

Yes

3.6 Occupational physicians evaluate and interpret
the results, correlating them with the exposure

100

100

Yes

3.7 A company reports the results to the employees

96.8

100

Yes

3.8 A company provides reconfirmation and
diagnosis to employees with abnormal results

96.8

87.1

Yes

3.9 A company provides medical removal action and
follow up examination in employees with
abnormal results

96.8

93.6

Yes

3.10 A company reevaluates work environment and
control measures

100

100

Yes

3.11 A company makes changes by hierarchy of
control according to the information from the
evaluation (from 3.10)

100

100

Yes

3.12 A company documents and keeps the
examination results according to their health
hazard exposure group for further reference

100

96.8

Yes

3.13 Old - A company has a team in designing the
medical surveillance program
Old - the team members consist of safety officer
and occupational health professionals and
industrial hygienist and production team
representatives
Modify - A company has a medical surveillance
design team which should include at least: 1)
human resources or safety officers, 2)
occupational health professionals, and 3)
supervisors

74.2
71.0

80.7

Yes




OHS activities

1St
round

an
round

Consensus

Domain 4 Return to work assessment (RTW)

4.1

A company has documents indicating which
conditions, diseases, or injuries to do RTW
examination

90.3

87.1

Yes

4.2

A company evaluates individuals based on their
health and psychosocial condition, medication,
and job demand

96.8

100

Yes

4.3

The return-to-work evaluation is done based on
scientific /relevant organization guidelines (e.g.
AMA)

100

100

Yes

4.4

The physicians provide a Return-to-work
certification with recommendation of job
modification if necessary

100

96.8

Yes

4.5

Old - The return-to-work evaluation is done by
occupational health physicians, or occupational
health doctor, or employees’ attending
physicians

Modify - The return-to-work evaluation can be
done by employees’ attending physicians but
should be re-evaluate by occupational health
doctor for the appropriate recommendation

774

87.1

Yes

4.6

Old - A company alters the job based on the
recommendation

Old - A company provides supervisor feedback
after the job modification

Modify -A company attempts to alter the job
based on recommendations, and the supervisors
and safety officers are aware of the need and
make the changes as practical and appropriate as
possible.

71.0
79.0

74.2

No

4.7

Old - A company provides information about
vocational rehabilitation for employees unfit to
work

Old - A company provides information about
compensation for employees who are unfit to
work

Modify - A company advice and assists on
compensation and vocational rehabilitation for
employee who are unfit to work

64.5
74.2

64.5

No

Domain 5 Screening, Diagnosis, and Treatment of occupational diseases

5.1

A company educates employees about their
hazards and possible health risks and how to
prevent and manage the risks

96.8

100

Yes

5.2

A company set a system to trigger a screening for
early detection of occupational or work-related
diseases

96.8

100

Yes




OHS activities

1St
round

an
round

Consensus

5.3

A company has a referral program to the
specialist for employees with occupational
diseases or injuries

96.8

100

Yes

54

A company documents the referral

96.8

100

Yes

5.5

A company provides information about
compensation, or disabilities benefits to the
employees

100

100

Yes

5.6

A company provides an investigation report of
occupational disease or injuries

100

100

Yes

5.7

The investigation report proposes preventive
actions

From previous activities, a company manages or
changes according to the proposal

From previous activities, a company has a follow-
up inspection and evaluation of the changes
Combining above activities

A company uses the investigation report to
propose actions and act accordingly with follow-
up inspection and evaluation of the changes

100
100
100

96.8

Yes

5.8

A company reports cases in compliance with the
local regulations

96.8

93.6

Yes

5.9

Old - A company has specific tests or
questionnaires for screening and early detection
for occupational diseases

Old - A company has specific questionnaires for
screening for specific hazard such as asbestos,
lead, silica, pesticides, or confined space

Modify - A company has general screening
questionnaires for screening and early detection
of occupational diseases

67.7
774

61.3

No

5.10 Old - A company assigns supervisors to be able

to detect employees’ health condition
Modify - Supervisors are aware of the existing
health hazard in the workplace

54.8

67.7

No

Domain 6 First aid and medical emergency preparedn

€ss

6.1

A company assigns first-aiders according to the
local authorities

96.8

96.8

Yes

6.2

A company trains first-aid practice to
supervisors and employees

96.8

90.3

Yes

6.3

The BLS trainers are qualified or certified for
first-aid training

100

96.8

Yes

6.4

A company observes and documents or records
the training session, results, and evaluation of
the first-aid training

100

96.8

Yes

6.5

A company maintains readiness of the first-aid
equipment and facilities

100

96.8

Yes




OHS activities 1=t 2n | Consensus
round | round

6.6 A company has a referral system for emergency 100 100 Yes
condition

6.7 A company provides medical forms and contact 100 100 Yes
person for referral system

6.8 A company provides transportation with 93.6 93.6 Yes
capabilities of transferring patients

6.9 A company recognizes possible emergencies 96.8 100 Yes
from workplace health hazards and makes
emergency plan accordingly

6.10 A company provides appropriate PPE and 100 100 Yes
treatment for the anticipated medical emergency

6.11 A company assigns roles of Incident Command 100 100 Yes
System and Emergency Operation Center to
employers and employees

6.12 A company exercises the emergency plan both 100 100 Yes
discussions based, and operation based

6.13 A company discusses and makes improvement of 100 100 Yes
the plan after the exercise

6.14 A company trains Basic life support to employees, | 67.7 74.2 No
annually

6.15 Old - The available healthcare service is located 58.1 71.4 No
within 10 Kms. 61.3
Old - A company can transfer patients to the
available healthcare service within 10 minutes
Modify -A company sets guarantee duration for
emergency conditions and can practice
accordingly

Domain 7. Health promotion

7.1 The information providers are knowledgeable 90.3 100 Yes
and qualified to give the information

7.2 A company recognizes the health problems 93.6 90.3 Yes
among the employees

7.3. A company provides information about health 96.8 93.6 Yes
promotion and wellness including non-
occupational injury and illness management

7.4 A company provides health promotion based on 90.3 80.7 Yes
employees age group and common problems

7.5 A company evaluates employees after the 74.2 58.1 No
program

7.6 A company has an intervention program to 71.4 64.5 No

support employees’ behavior changes
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