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ABSTRACT

Introduction: The Total Quality Safety Management (TQSM) model is a tool used to assess the performance
of occupational health and safety (OHS) management. This study evaluated the OHS management
performance in two edible oil production factories using the TQSM model.

Material and Methods: A total of 78 OHS-related evaluation criteria across four main areas of the
TQSM model were assessed at the Saboos Mazand (Factory 1) and Mino Caspian (Factory 2) factories,
located in Mazandaran Province, Iran. The four areas included Total Quality Management (TQM), the
ISO 9001 Quality Management System guidelines, the Voluntary Protection Program (VPP), and Process
Safety Management (PSM). The study population consisted of 20 individuals from each factory, including
managers, supervisors, and members of the OHS Committee, all with at least one year of experience in
their respective roles. Participants were selected using a convenience sampling method.

Both factories had established active management systems for quality management (ISO 9001), customer
satisfaction management (ISO 10002), and Hazard Analysis and Critical Control Points (HACCP) at the time
of the study, reflecting the nature of the industry.

Results: The total scores achieved by Factory 1 and Factory 2 across the four main areas were as follows:
52.11 and 51.8 in the TQM area, 43.94 and 45.5 in the QMS-ISO 9001 area, 45.23 and 46.45 in the VPP
area, and 30.22 and 30.06 in the PSM area. The overall scores obtained in the TQSM model were 171.51
for Factory 1 and 173.81 for Factory 2, corresponding to 54.97% and 55.7% of the maximum achievable
score, respectively. No significant difference was observed between the mean scores across the four areas
of the TQSM model for the two factories (p > 0.05).

Conclusion: Both factories exhibited an overall average performance level in OHS management. The
evaluation criteria across the four areas of the TQSM model indicated weak to moderate conditions in
the assessed subareas. Effectively using this model highlighted the organizational and operational areas
requiring increased effort and focus to enhance OHS management performance in both factories.
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1. INTRODUCTION of the tools utilized for this purpose is the Total
Evaluating occupational health and safety Quality Safety Management (TQSM) model. This
(OHS) management performance is essential for model integrates four key areas: Total Quality

identifying areas that require improvement. One Management (TQM) with an OHS approach, the
Quality Management System (QMS-ISO 9001)
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with a focus on safety, the Voluntary Protection
Program (VPP) for occupational health and safety,
and Process Safety Management (PSM). Together,
these areas provide a comprehensive framework for
assessing OHS management performance.

In the present study, the TQSM model
was employed to evaluate OHS management
performance in two similar edible oil production
factories: Saboos Mazand (Factory 1) and Minoo
Caspian (Factory 2), located in Mazandaran
Province, northern Iran. These factories were
selected due to their similarities in products and
production processes, which incorporate chemical
procedures. The study aimed to highlight effective
practices and identify potential areas for enhancing
the OHS management performance of these
facilities.

2. MATERIAL AND METHODS

In this study, 78 occupational health and
safety (OHS)-related requirements and principles
(evaluation criteria) across four main areas of the
Total Quality Safety Management (TQSM) model
were assessed. These included 24 topics in Total
Quality Management (TQM), 20 topics in the
Quality Management System (QMS-ISO 9001), 20
topics in the Voluntary Protection Program (VPP),
and 14 topics in Process Safety Management
(PSM). Each topic was evaluated using a five-point
scoring system within its respective area, aligned
with the specific evaluation systems for these areas
in the two factories. A schematic representation of
the TQSM model is provided in Figure 1.

Both edible oil production factories, Saboos
Mazand (Factory 1) and Minoo Caspian (Factory

Total Quality
Management
Principles
(24 Topics)

Psmfwtss Total Quality gﬂ&l‘ﬁg
arety Safety

Management Management Giirgglriﬁgis
Guudellr‘_tes (78 Topics) (20 Topics)
(14 Topics) P

2), employed more than 140 individuals. The
study included 20 participants from each factory,
selected using a convenience sampling method.
The inclusion criteria required participants to work
as managers, supervisors, or members of the Safety
and Health Committee and have a minimum of one
year of experience in their respective roles.

The exclusion criteria included unwillingness to
continue participation, as well as the occurrence of
an illness or accident that prevented the individual
from being at work during the study period.
Participants were allowed to withdraw from the
study at any stage without providing a reason.

To enhance the accuracy of responses,
participants attended a TQSM training workshop
where key concepts were explained. Following
the workshop, the questionnaire was distributed,
with guidance provided on the topics and scoring
methods. Participants were given three weeks to
complete the questionnaire. During this time,
additional information and explanations were
offered individually to each participant in their
office, if required.

Each of the 78 topics in the four main areas was
scored on a scale from 0 to 4, based on the following
rating guide:

o 4 = Virtually all people or activities meet the
stated criteria or their intent, with excellent results
achieved.

« 3 = Most people or activities meet the criteria
or their intent, with good results.

« 2 = About half of the people or activities meet
the criteria or their intent, with positive results.

« 1 =Some or a few people or activities meet the
criteria or their intent, with a few positive results.

1S0-9000
Quality

Guidelines

(20 Topics)

Fig. 1: Four main areas or blocks of TQSM model.
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« 0 = None of the people or activities meet the
criteria, and no positive results are evident.

According to this rating guide, the maximum
scores obtainable in the four main areas—TQM,
ISO-9001, VPP, and PSM—were 96, 80, 80, and 56,
respectively, yielding a maximum overall score of
312 in the TQSM model.

The TQSM questionnaire scores were analyzed
using SPSS and Excel, with results presented
in tables and graphs. The normality of the data
distribution was assessed using the Kolmogorov-
Smirnov test, while the homogeneity of variances
in the main TQSM areas across the two factories
was evaluated using Levene’s test. The mean scores
obtained from the evaluation criteria in the four
main TQSM areas for the two factories were
compared using an independent two-sample t-test.
Differences were considered statistically significant
at p < 0.05.

3. RESULTS AND DISCUSSION

Table 1 presents the total scores obtained in the
four main areas, as well as the overall TQSM model
scores for the two factories.

In the TQM area, Factory 1 achieved its highest
score of 2.92 for “Structural Problem Solving,” while

Factory 2 scored 2.54 for “Total Quality Training”
The lowest scores were 1.65 for “Assessment and
Planning” in Factory 1 and 1.41 for “Recognition
and Reward Systems” in Factory 2. In Factory 1,

» «

topics such as “Assessment and Planning,” “Safety
Planning,” “Cultural Change,” “Recognition and
Reward Systems,” and “Implementation and
Organization” had scores below the average for all
24 topics in this area. Similarly, in Factory 2, topics
including “Recognition and Reward Systems,”
“Team Building,” and “Employee Empowerment”
scored below the average for this area.

In the QMS (ISO-9001) area, the topics
of “Management Responsibility” and “Quality
Training” both earned the highest score of 2.48 in
Factory 1. In Factory 2, the highest score of 2.56 was
obtained for the topic of “Internal Quality Audits.”
In contrast, the lowest scores were observed for
“Product Identification and Traceability” (1.77)
in Factory 1 and “Control of Customer-Supplied
Product” (1.95) in Factory 2. The QMS area
accounted for 25.6% of the overall TQSM score
in Factory 1 and 26.2% in Factory 2, aligning
with findings reported by Sanz-Caledo et al. In
Factory 1, the topics of “Product Identification and

Traceability,” “Process Control,” and “Control of

Table 1: Comparison of the scores in four main areas and the total scores of TQSM obtained in two factories relative to the total ob-
tainable scores

Maximum
(obtainable)
score

Area
(Building block)

TQM 0 9%
1SO-9000 0 80
VPP 0 80
PSM 0 56
TQSM 0 312

Percentage of the score achieved
out of the total possible score.

Obtained score

Factory 1 Factory 2 Factory 1 Factory 2
52.11 51.8 54.28% 53.95%
43.94 45.5 54.92% 56.87%
4523 46.45 56.53% 58.06%
30.23 30.06 53.98% 53.68%
171.51 173.81 54.97% 55.7%

Table 2: Comparison of mean score values obtained by evaluation criteria in four main areas in two factories using Independent
two-sample t-test.

Mean + SD
Area in TQSM t-value
Factory 1 Factory 2
TQM 2.17 £0.31 2.15+0.24 0.15 0.87
QMS (ISO 9001) 2.19+0.19 2.27£0.2 -1.12 0.22
VPP 2.26£0.2 2.32+0.17 - 1.05 0.29
PSM 2.15+0.27 2.14£0.18 0.13 0.89

[ DOW!
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Customer-Supplied Product” scored below the
average for this area, while in Factory 2, “Control of
Customer-Supplied Product” and “Inspection and
Testing” scored below the average.

In the VPP area, Factory 1 achieved its highest
score of 2.74 for “Program Review;” while Factory
2 scored 2.66 for “Safety and Health Training
Content” The lowest scores were recorded
for “Baseline Surveys” (1.9) in Factory 1 and
“Employee Participation” (1.86) in Factory 2. This
area contributed 26.4% and 26.7% of the total
TQSM scores for Factories 1 and 2, respectively.
Topics such as “Baseline Surveys,” “Emergency
Planning,” and “Work-site Hazard Analysis”
in Factory 1 and “Employee Participation” and
“Emergency Planning” in Factory 2 scored below
the area average. These results are consistent with
findings from Xu et al.

In the PSM area, Factory 1 scored highest on
“Nonroutine Work Authorizations” with a value
of 2.87, while Factory 2 achieved its highest score
of 2.46 for “Employee Training” The lowest scores
were observed for “Pre-Start Up Safety” (1.72)
in Factory 1 and “Managing Change” (1.86) in
Factory 2. This area contributed 17.6% of Factory
I's total TQSM score and 17.3% of Factory 2’s
score. Topics such as “Pre-Startup Safety,” “Process
Hazard Analysis,” and “Employee Involvement” in
Factory 1 and “Managing Change,” “Emergency
Preparedness,” and “Pre-Startup Safety” in Factory
2 scored below the average for this area. These
findings align with those reported by Timbang
et al.,, highlighting challenges in process hazard
analysis, managing change, and compliance
audits.

As shown in Table 2, no significant differences
were found between the average scores for the four
main areas of the TQSM model in the two factories.

4. CONCLUSIONS

This study evaluated the implementation of the
TQSM model across two factories, demonstrating
progress in integrating TQM, ISO-9001, VPP, and
PSM into occupational health and safety (OHS)
management. However, gaps in deployment were
identified, indicating the need for further efforts
and refinements. The findings pinpoint specific
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areas requiring greater focus, providing a roadmap
for managers to enhance OHS performance.

This study not only reaffirms the relevance
of the TQSM model but also lays a foundation
for future training programs and interventions
aimed at improving OHS outcomes. This approach
could help strengthen organizational culture and
yield more reliable results. The TQSM model and
its findings can also be applied to continuous
improvement projects within organizations, as
performance evaluation and measurement foster
system awareness and motivate individuals toward
desired behaviors.

The results illustrated the impact of each of the
four main areas within the TQSM model on OHS
performance, while also highlighting weaknesses
in specific areas. However, some topics achieved
high scores, such as “Total Quality Training”
While statistically significant differences may
exist between individual topics within each main
area, it is essential to consider the total score of
an area within the TQSM model. Lower scores in
certain topics can be balanced by higher scores
in others. In this context, managers, particularly
OHS managers, can strategically plan and allocate
resources to areas with lower scores to improve
overall performance levels.

This study provided the research team with
valuable practical experience, offering a multi-
dimensional perspective on effective collaboration
with factory managers and employees. It also
delivered a comprehensive evaluation of the
areas examined within the TQSM model. One
of the TQSM model’s primary advantages is its
comprehensive approach to addressing various
factors that influence OHS performance. By
emphasizing both general factors, such as
organizational goals, policies, and management
commitment, and operational factors, such as
training and work permit issuance, this model has
proven applicable to a wide range of production
and service companies and organizations.
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