
Mal J Med Health Sci 22(SUPP8):311-318, August 2026 311

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Development and Validation of a Knowledge, Attitude, and 
Practice Questionnaire Towards Musculoskeletal Disorders, 
Ergonomics and Physical Therapy at Workplace Among Crane 
Operators

Nor Haslina Mohd1,2, Anita Abdul Rahman3, Shamsul Tamrin2,  Hezery Harun4, and Ng Yee Guan2

1	 Environmental and Occupational Health Program, School of Health Sciences, Universiti Sains Malaysia
2	 Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 

Malaysia
3	 Department of Community Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Malaysia
4	 Department of Orthopedic Surgery, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Malaysia

ABSTRACT

Introduction: Crane operators are required to perform physically demanding tasks involving repetitive movements, 
prolonged sitting, and heavy load handling, which increase their risk of developing musculoskeletal disorders (MSDs). 
While ergonomics and physical therapy play important roles in preventing MSDs, workers’ knowledge, attitudes, and 
practices (KAP) toward MSD prevention are equally critical. This study aimed to develop and preliminarily validate 
a KAP questionnaire for assessing ergonomics- and MSD-related knowledge, attitudes, and practices among crane 
operators in Malaysia. Methods: The instrument was developed based on constructs of the Health Belief Model 
(HBM) and underwent systematic development and validation phases. Item generation was informed by an in-depth 
literature review and expert panel evaluation. Content validity was assessed using the content validity index. Psy-
chometric evaluation involved exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) to examine 
the internal structure and reliability of the questionnaire. Results: A total of 40 crane operators participated in the 
validation phase. Item-level analysis indicated acceptable discrimination for all knowledge items. EFA supported a 
one-factor structure for the practice and attitude domains, with factor loadings greater than 0.40. The correspond-
ing Cronbach’s alpha values were 0.80 for practice and 0.92 for attitude. CFA provided preliminary support for the 
proposed factor structure, with acceptable model fit and Raykov’s rho values of 0.84 and 0.93 for the practice and 
attitude domains, respectively. Conclusion: The findings provide preliminary evidence that the developed KAP ques-
tionnaire demonstrates acceptable content validity, internal consistency, and construct validity. This instrument may 
serve as a practical tool for assessing crane operators’ KAP related to ergonomics and MSD prevention, supporting 
the planning of targeted workplace health interventions.
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INTRODUCTION

Musculoskeletal injuries constitute one of the highly 
prevalent occupational health issues among workers 
in several industries. These work-related problems 
affect most of the body parts, particularly among those 
involved in highly repetitive and monotonous activities 
(1). Crane operators belong to the high-risk group for 
work-related musculoskeletal disorders and injuries (2), 

with a prevalence as high as 70-80% (3,4). Studies have 
shown that the back region (upper and lower), neck, and 
shoulders are the most vulnerable body parts affected 
by these injuries, which stem from the high physical 
demands required during working combined with 
prolonged sitting and awkward postures (5). As a result, 
musculoskeletal injuries have been strongly associated 
with a significant decline in production, quality of work, 
and higher reports of absenteeism and compensation for 
damages (6).

Risk factors, whether occupational or non-occupational, 
can contribute to MSD. An individual's knowledge, 
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attitude, and practice (KAP) are non-occupational 
risk factors. Several studies have demonstrated that 
an individual’s KAP is linked to and influences the 
competency of preventing action to disorders or 
disease, controlling illness, the efficient management 
of conditions, response to intervention or medical 
treatment, and promoting one's own health. Lower KAP 
has been one of the leading indicators of poor health, 
inefficient healthcare use, and maladaptive disease 
preventive behavior (7, 8).

According to the Health Belief Model (HBM), it is vital 
to elucidate the health behavior in a given population to 
ascertain the factors contributing to unsafe practices and 
events that may increase their susceptibility to diseases, 
injuries, or work-related accidents. The theory presents 
the progressive relationship between knowledge, 
attitudes, and behavior and how they facilitate behavior 
change. The framework also aligns with Heinrich’s 
domino theory, whereby all accidents occurring in 
workplaces are linked to a series of events that can be 
categorized into five domains: individual negligence, 
unsafe acts, social circumstances, accidents, and 
injuries. 

Heinrich’s Domino Theory conceptualizes workplace 
accidents as a sequential chain of events beginning with 
individual factors and unsafe acts, ultimately leading 
to injury. In contrast, the Health Belief Model (HBM) 
explains why individuals engage in unsafe or preventive 
behaviors by focusing on cognitive and motivational 
determinants such as perceived susceptibility, severity, 
benefits, barriers, and self-efficacy.

In this study, Heinrich’s model provides the accident 
causation pathway, while HBM explains the behavioral 
decision-making mechanisms underlying those 
pathways. Knowledge influences risk recognition (early 
dominoes), attitudes shape beliefs toward preventive 
actions, and practices represent behavioural execution 
that can interrupt the accident chain before injury 
occurs.

Knowledge regarding the hazards of being a crane 
worker, along with good attitudes and practices, could 
assist in reducing unsafe activities and conditions (9). 
Human error accounts for approximately 90% of 
workplace accidents, whereas only 10% were linked 
to unsuitable environments or equipment characterized 
by a lack of effective safety support systems. Workers’ 
knowledge and understanding of the risks associated 
with working in hazardous environments, particularly 
those involved in crane activities, have been associated 
with workers’ attitudes and practices (10).

The assessment of KAP levels reflects the competency 
and ability of individuals to prevent, control, and 
manage the workplace (11). It is important to ensure 
that health and safety issues are explored, planned, 

organized, regulated, monitored, audited, and reviewed 
systematically and holistically to yield a healthy and safe 
working environment. Furthermore, KAP assessment 
can assist in analyzing and measuring workers’ 
understanding of a specific topic to identify their needs, 
potential barriers, and challenges before planning and 
introducing an intervention (12). To accomplish this 
objective, the research instrument has to be validated 
to ascertain if the questions being asked are suitable for 
measuring the domains they are designed for. As gleaned 
from the literature relating to workplace safety, the use 
of a psychometric questionnaire in evaluating KAP level 
is a well-established approach to investigate the present 
workplace safety climate and practices.

Overall, validated tools to measure KAP are used 
in healthcare and construction industries, based on 
general safety and health-related factors. The Safety 
Attitude Questionnaire is among the most widely 
used instruments to assess safety culture in a variety of 
industries. This self-reported questionnaire is designed 
to assess healthcare workers’ safety attitudes (13), but it 
is not suitable for crane workers, given the difference in 
terms of workers’ characteristics, working environment, 
and organizational structure.

A questionnaire on the level of KAP among the crane 
operators may provide information on their knowledge 
about MSD and ergonomics, their action on preventive 
or seeking care related to MSD, and their understanding 
of actions commonly held during working. Such 
information can also be used to identify knowledge gaps, 
cultural beliefs, and behavioural patterns influencing 
the current level of MSD and the need for educational 
intervention to address the problem. In general, KAP 
gathers information about specific populations and 
establishes a baseline of KAP on these populations 
before and after any interventions are implemented.

Currently, there is a dearth of standardized and validated 
measurement tools on the psychometric features 
of a questionnaire measuring KAP with a focus on 
musculoskeletal injuries, ergonomics, and safety among 
crane workers. This research gap makes it challenging 
to gather robust information and evidence-based data 
on the current knowledge and safety practices among 
this high-risk group of workers. A validated tool is 
equally necessary to collect information that can be 
used by policymakers in their decision-making towards 
mitigating workplace accidents and injuries among crane 
workers in the future. Therefore, this article presents 
the development and validation of a questionnaire to 
assess crane operators’ KAP regarding musculoskeletal 
disorders, ergonomics and physical therapy at the 
workplace.

The health belief model (HBM) served as the basis for 
developing the KAP questionnaire. The HBM is a model 
that is based on social psychological health behavioral 
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MATERIALS AND METHODS

Phase 1 comprised the development of the questionnaire, 
which included an in-depth literature review (item 
generation and conceptualization) and an expert panel 
review. Phase 2 entails the pretesting, pilot study, and 
validation of the questionnaire using exploratory and 
confirmatory factor analysis.

Questionnaire Development
A knowledge, attitude, and practice (KAP) survey is 
one of the methods of collecting information on what 
is known, believed, and practiced concerning specific 
topics. In the present study, these topics are mainly 
MSD, ergonomics, and physical therapy.  The research 
instrument was explicitly designed to gather information 
about MSD and ergonomics-related topics and general 
health practices and beliefs. The questions were 
designed according to the HBM construct: perceived 
susceptibility, perceived severity, perceived threat, 
perceived benefits and barriers, cues to action, and 
taking health action.

change. The HBM was developed to elucidate and 
predict health-related behaviors, especially those 
relating to the uptake of health services. HBM posits 
that people’s perceived barriers to action and benefits 
of action, beliefs about health issues, and self-efficacy 
predict either engagement or lack of engagement in 
health-promoting behavior. The latter can only be 
triggered if a stimulus or cue to action is present. In the 
present study context, the questionnaire was designed 
to capture these components of HBM with emphasis 
on MSD, ergonomic approaches, and physical therapy.  
The approach presents the progressive relationship 
between knowledge, attitudes, and behavior and how 
they facilitate behavior change.

To provide theoretical clarity on how behavioral 
determinants translate into preventive actions, the 
alignment between the Health Belief Model (HBM) 
constructs and the knowledge, attitude, and practice 
(KAP) domains is illustrated in Figure 1. In this framework, 
knowledge reflects crane operators’ awareness of their 
susceptibility to and the severity of musculoskeletal 
disorders, attitude represents evaluative beliefs regarding 
benefits and barriers to preventive behaviors, and 
practice captures health actions driven by cues to action 
and self-efficacy. Together, these domains explain the 
progression from cognitive awareness to behavioral 
execution in preventing work-related musculoskeletal 
disorders.

Figure 1 shows the conceptual linking of the Health 
Belief Model and KAP; meanwhile, Table I shows 
the Health Belief Model constructs and description. 
Crane operators' beliefs about the risk of operating 
equipment and facilities provided at the workplace and 
barriers to adhering to safety recommendations were 
taken into account. Meanwhile, information to trigger 
their active participation and self-efficacy was also 
incorporated into the instrument development process. 
The model also provides for integrating participants’ 
sociodemographic characteristics and their influence on 
different components of the HBM, which aligns with the 
objectives of this article. 

Fig. 1: Conceptual Framework Linking Health Belief Model Constructs with KAP Domains For MSD Prevention Among Crane Operators

Table I: The Health Belief Model Constructs and Description

Constructs Description  

Perceive susceptibility Individual assessment of chances of 
getting disease or disorders 

Perceived severity An individual judgment on the seri-
ousness of the effect of contracting the 
health condition 

Perceived Barriers An individual opinion regarding the 
difficulty or cost of adopting new 
behaviors 

Perceived benefits An individual evaluation of the positive 
things will happen because of enacting 
the health behavior. 

Perceived threat Access to information or administrative 
burden 

Cues to action Consists of both internal and external 
prompts that will trigger an individual 
to perform the target behavior. 

Self-efficacy Personal belief in one’s ability to enact 
the desired behavior 
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PHASE 1: Item generation, conceptualization, and 
expert panel review
In phase 1, the response process assessment was 
conducted by following the methods described by 
these authors (14, 15), namely, item generation, 
conceptualization, and questionnaire evaluation by field 
experts. An in-depth literature review was conducted to 
generate the relevant items for measuring KAP among 
crane workers, as well as to identify the relevant 
scales in the existing instrument on workplace safety, 
ergonomics, and physical therapy.

Literature Review
The literature review was performed at the initial 
development stage of the questionnaire. The first 
stage involves searching the literature for KAP items 
relating to crane operators. However, since there are no 
comprehensive studies on MSD among crane operators, 
especially on KAP topics, previous studies that focused 
on ergonomics knowledge, MSD causation on work-
related MSD, and body biomechanics of crane operators 
were selected. Upon observing videos and activities at 
the workplace with an emphasis on operators’ body 
biomechanics, they found that the work characteristics 
of crane operators were similar to those of dentists, 
office workers, and factory workers. 

Dentists, office workers, factory workers, and crane 
operators share comparable ergonomic risk profiles, 
including prolonged static sitting, constrained 
workspaces, repetitive upper limb movements, and 
sustained neck and trunk flexion. Empirical ergonomic 
studies have documented comparable biomechanical 
loading patterns and musculoskeletal disorder (MSD) 
prevalence across occupations characterised by 
prolonged static sitting, constrained workspaces, 
repetitive upper limb movements, and sustained 
neck and trunk flexion, including crane operators, 
dentists, and office-based workers (1, 2, 6). Therefore, 
those occupational KAP instruments were used as 
a biomechanical reference framework, not as an 
occupational analogue.

The specific keywords used for the literature search 
were "musculoskeletal disorder," "ergonomics," "sitting 
posture," "dentist KAP," and "questionnaires," which 
were used in several search engines to retrieve studies 
conducted in the last five years (2018-2023). Relevant 
papers were selected, and questions were identified 
from the previous related questionnaire. Based on the 
content search, the literature was reviewed, analyzed, 
and referred to as a guide in developing items, scales, 
and response options for the new instrument.

Expert Evaluation
After the literature review, the developed questionnaire 
was subjected to expert validation. A team of 5 experts 
in the field performed the critical appraisal, input, 
and content validity. The experts were lecturers from 

occupational health, physiotherapists, and ergonomists 
from the industry. At this stage, the importance of experts' 
judgment of items was computed. According to a five-
point scale (0-4, where 0 = completely unimportant 
and 4 = completely important), experts were required 
to allocate the corresponding score regarding the 
importance of items, and then the items were screened 
according to the central tendency and dispersion 
degree. A 0–4 importance rating scale was used 
during expert evaluation to align with recommended 
CVI methodology, allowing experts to discriminate 
between non-essential, useful, and essential items. This 
scale improves sensitivity and content discrimination 
compared to dichotomous ratings. 

One member of the research team played the role of a 
coordinator for the communication between the experts. 
Several meetings were held to verify all the identified 
constructs. Based on their feedback, some items were 
arranged and some were deleted.

PHASE 2: Pre-testing, Pilot Study, and Validation of the 
questionnaire
The final draft of the questionnaire was pretested on 
40 crane operators. This procedure was performed to 
ensure the clarity of the questionnaire and to determine 
if the operators' interpretation or understanding was 
ambiguous for the developed questions, as well as 
suitable for cultural appropriateness. These participants 
completed the questionnaire and commented on its 
clarity, construction, and relevance. Minor changes 
were made to the questionnaire as per their comments. 
For each comprehensibility and clarity level, all data 
were computed for the face validity index. After this 
phase, the final version of the instruments to test validity 
and reliability was created.

Validation of the Questionnaire
There were several validation processes conducted 
in this study. The questions were prepared in English 
and have been translated into the Malay version. A 
forward-translation approach was used to translate the 
items from English to the Malay language by a bilingual 
health professional with an ergonomics background. 
The Malay version was validated by conducting back-
to-back translations by a bilingual language expert 
that was blinded to the original version to ensure 
both sets of questions were conceptually equivalent. 
Following forward–backward translation, the pre-final 
Malay version of the questionnaire underwent pre-
testing to assess clarity, comprehension, and cultural 
appropriateness.
 
Pre-testing was conducted among 10 crane operators 
who met the study inclusion criteria but were not included 
in the main validation sample. Participants were asked 
to complete the questionnaire and subsequently provide 
feedback regarding item wording, ease of understanding, 
and relevance to their work tasks. Minor revisions were 
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in one port company in Malaysia. A total of 40 
participants were recruited for the study, comprising 20 
for the exploratory factor analysis (EFA) and 20 for the 
confirmatory factor analysis (CFA) as recommended by 
Kline. (17). 

Given the exploratory nature of this initial instrument 
development and the limited access to crane operators, 
a split-sample approach was used to obtain preliminary 
evidence of factor structure stability. The authors 
acknowledge that this approach does not provide 
definitive factorial confirmation, and CFA results should 
be interpreted as provisional.

All crane operators who were Malaysian citizens 
or contract workers, aged 18 years and above, and 
competent in Bahasa Malaysia or English were 
recruited. First, the potential participants were briefed 
regarding the study objectives, and written consent was 
obtained from all the participants willing to take part 
in the research. Thereafter, all the participants were 
instructed to complete the questionnaire by themselves. 
It took approximately 10-20 minutes to complete the 
questionnaire.

Statistical Analysis
All the data were analyzed using SPSS (version 
25). Descriptive analyses were performed to obtain 
the proportions, frequencies, mean, and standard 
deviations (SD) for all the domains in the questionnaire. 
Item fit was ascertained by subjecting each item to a 
chi-squared goodness-of-fit.  EFA was employed to 
determine the underlying association between the 
measured variables. A histogram was used to assess 
the univariate normality, whereas data suitability was 
determined based on Bartlett’s test of sphericity with a 
p-value of less than 0.05 and the Kaiser–Meyer–Olkin 
(KMO) measure of sampling adequacy with a cut-off 
point of more than 0.7. The number of factors was 
determined based on the Eigenvalue > 1, and the scree 
plot was inspected visually. We applied the principal 
axis factoring extraction method, with oblimin rotation. 
Communalities of more than 0.25 and factor loadings 
of more than 0.4 were considered acceptable, while a 
good internal consistency was considered present when 
Cronbach’s alpha coefficient > 0.7.

For confirmatory factor analysis (CFA), the robust 
maximum likelihood (MLR) estimation method 
was employed for the data that were not normally 
distributed. Different methods, including chi-squared 
with p > 0.05 and a comparative fit index (CFI) and 
Tucker Lewis fit index (TLI) greater than or equal to 0.95, 
were considered for the data fit, standardized residuals 
(SRs) and modification indices (MIs) were used to 
analyze localized areas of misfit. The author considers 
improving the model fit by removing some items based 
on the following specifications: factor loadings < 0.4, 
Mis > 3.84, and SRs > 2.58. To stipulate that all factors 

made to improve wording clarity and ensure contextual 
suitability for crane operation tasks, without altering the 
underlying construct or item meaning. 

The expert review was conducted for the verification 
and validation process. Content validity was established 
through expert panel review using the Content Validity 
Index (CVI). The five experts evaluated each item 
for relevance using a 5-point scale ranging from 0 
(completely unimportant) to 4 (completely important).

The item-level content validity index (I-CVI) was 
calculated as the proportion of experts rating an 
item as either 3 or 4. The scale-level content validity 
index (S-CVI/Ave) was computed as the average of all 
I-CVI values across items. Consistent with established 
guidelines, an I-CVI of ≥0.83 (for five experts) and an 
S-CVI/Ave of ≥0.90 were considered indicative of 
excellent content validity. 

Items failing to meet these criteria were revised or 
removed following consensus discussion among the 
research team and experts. Items were removed if they 
met ≥1 of the following: I-CVI < 0.83, poor clarity 
during pretesting, factor loading < 0.40, cross-loading, 
or redundancy. The summary of expert feedback and 
action was shown in Table II. 

Table II: The Summary of Expert Feedback and Item Modifications

Item Expert Comment Action Taken

K7 Redundant Removed

A4 Ambiguous wording Revised

P9 Overlapping construct Deleted

The pilot test has been conducted among the quay crane 
operators from one port. The completed questionnaires 
were analyzed. The analysis validated the degree to 
which the questions were interpreted and understood 
by different individuals. In addition, whether the 
proposed questions neglected any areas of information. 
The questions were then amended according to the 
results of the pilot testing. Any comment related to 
the questions was taken to appropriate action. The 
improvised questionnaires were distributed to an expert 
to be reviewed for their content, clarity, topic coverage, 
and question design. Both versions were validated 
and proofread by experts in the field, including in 
ergonomics and MSD. The questions were validated 
to ensure comprehension, topic relevancy, language 
efficiency, and the degree to which the questions were 
interpreted and understood by different individuals. The 
result of the reviewed questionnaires was improved and 
distributed to 20 employers for internal consistency test 
purposes. 

Study Setting and Participants
For the main study to validate the questionnaire, we 
conducted a cross-sectional study from April to May 
2023 among crane operators working in two divisions 
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differ from one another, factor correlations at > 0.80 
were considered. As for reliability, Raykov’s rho index 
of ≥ 0.7 was considered acceptable.

RESULTS

Item Development and Content Validity
An initial pool of 52 items was generated through an 
extensive literature review and expert panel discussions. 
Of these, 50 items fulfilled the content validity criteria, 
achieving item-level content validity index (I-CVI) 
values of ≥0.83 based on evaluations by more than five 
experts. Two items were removed following pre-testing 
due to poor comprehensibility and unclear wording. 
The remaining items were considered clear, relevant, 
and appropriate for crane operators.

The final questionnaire comprised 50 items across 
four sections: crane operators’ characteristics (8 items), 
knowledge (22 items), attitude (10 items), and practices 
(10 items). The general information section captured 
sociodemographic, occupational, medical, and lifestyle 
characteristics.

Item-Level Analysis of the Knowledge Domain
Item-level analysis indicated that all knowledge items 
demonstrated acceptable psychometric characteristics. 
Discrimination indices showed that the items were able 
to differentiate respondents with lower and higher levels 
of ergonomics and musculoskeletal disorder–related 
knowledge. All items were retained based on acceptable 
item performance and expert judgment regarding their 
relevance and importance.

The internal consistency for the knowledge domain 
was below 0.70; however, this was attributed to the 
heterogeneous nature of knowledge constructs, which 
is commonly observed in health-related knowledge 
assessments and has been reported in previous validation 
studies.

Factor Structure of the Attitude and Practice Domains
Exploratory factor analysis supported a single-factor 
structure for both the attitude and practice domains, 
indicating conceptual coherence within each 
domain. Sampling adequacy was satisfactory, and no 
multicollinearity issues were observed. Items with low 

contributions to internal consistency were removed 
during model refinement.

For the practice domain, eight items were retained, 
demonstrating acceptable factor loading ranges and 
internal consistency. All attitude items met acceptable 
psychometric criteria and demonstrated high 
internal consistency. A summary of factor loadings, 
communalities, and reliability indices is presented in 
Table III.

Confirmatory Factor Analysis
Confirmatory factor analysis was conducted to obtain 
preliminary support for the proposed factor structure 
of the attitude and practice domains. After model 
refinement, the final two-factor model demonstrated 
acceptable model fit, with standardized factor loadings 
within recommended ranges (Table IV). The attitude 
and practice constructs were moderately correlated, 
supporting related yet distinct domains. Construct 
reliability estimates indicated satisfactory reliability for 
both domains.

Final Instrument Structure
The validated questionnaire comprised 22 knowledge 
items, 7 practice items, and 10 attitude items, alongside 
8 items capturing crane operators’ characteristics. 
Overall, the findings provide preliminary evidence 
supporting the content validity, internal structure, and 
reliability of the KAP questionnaire.

DISCUSSION

This study represents the first attempt to develop and 
validate a knowledge, attitude, and practice (KAP) 
questionnaire related to musculoskeletal disorders 
(MSDs), ergonomics, and safe working conditions 
among quay crane operators in Malaysia. The 
instrument demonstrated acceptable reliability and 
valid psychometric properties, making it a practical tool 
for assessing crane operators’ KAP.

Our findings indicated that participants interpreted 
the items accurately, with acceptable psychometric 
performance across the domains. Some items 
were removed to improve content alignment and 
discrimination, which is consistent with prior validation 

Table III: Summary Of Exploratory Factor Analysis Results For Practice And Attitude Domains

Domain No. of Items 
Retained

Factor Struc-
ture

Factor Loading 
Range

Communality Range KMO Bartlett’s Test Cronbach’s Alpha

Practice 8 One-factor 0.49 – 0.89 > 0.30 0.83 p < 0.001 0.79

Attitude 10 One-factor > 0.40 > 0.30 0.91 p < 0.001 0.90

Table IV: Summary Of Confirmatory Factor Analysis Results For Practice And Attitude Domains

Model Domain No. of Items Standardized Factor Loading Range Model Fit Construct Reliability

CFA Practice 7 0.49 – 0.89 Acceptable Satisfactory (Raykov’s ρ)

CFA Attitude 8 > 0.40 Acceptable Satisfactory (Raykov’s ρ)
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studies that retained only the most relevant items 
to preserve reliability (18, 19). Despite relatively 
low internal consistency in the knowledge section 
(Cronbach’s alpha < 0.7), the items were retained as they 
reflected essential constructs and were supported by 
expert judgement. The lower alpha value likely reflects 
the heterogeneity of knowledge items, a common feature 
in health knowledge assessments.

For the practice and attitude sections, exploratory factor 
analysis (EFA) and confirmatory factor analysis (CFA) 
revealed strong construct validity and reliability, with 
Cronbach’s alpha values of 0.80 and 0.92, respectively. 
A one-factor model was deemed appropriate, reflecting 
the interrelated behavioral-cognitive nature of the 
constructs (Bohner & Dickel, 2011). Model refinement 
through CFA improved fit indices, with factor loadings 
ranging from 0.49 to 0.89, confirming the robustness 
of the final models. These findings align with previous 
reports where modified models yielded stronger 
psychometric support (20).

The validated KAP questionnaire fills a critical gap 
by providing a standardized, context-specific tool for 
crane operators. It is simple to administer and offers a 
means to identify gaps in knowledge, unsafe practices, 
and attitudes toward ergonomics and MSD prevention. 
Importantly, it also provides a foundation for targeted 
educational and preventive interventions in high-risk 
occupational settings. The I-CVI values ranged from 0.83 
to 1.00, with an S-CVI/Ave of 0.94, indicating excellent 
content validity.

A key strength of this study is the development of a 
culturally relevant, psychometrically sound instrument 
guided by the Health Belief Model (HBM). The 
framework ensured comprehensive coverage of relevant 
domains, enhancing the instrument’s applicability to 
occupational health and ergonomics. By incorporating 
expert review and applying both EFA and CFA, the study 
established strong construct and content validity.

This study has several limitations. First, the sample size 
for both the exploratory factor analysis (n = 20) and 
confirmatory factor analysis (n = 20) was relatively small, 
which may affect the stability of the factor structure 
and limit the generalizability of the findings. Future 
research should consider validating this questionnaire 
in larger and more heterogeneous samples to enhance 
its psychometric robustness.

CONCLUSION

This study developed and preliminarily validated a 
knowledge, attitude, and practice (KAP) questionnaire 
for crane operators in Malaysia, guided by the Health 
Belief Model (HBM). The instrument demonstrated 
acceptable psychometric characteristics, including 
content validity, internal consistency, and preliminary 

evidence of construct validity. Item-level analysis 
supported the retention of knowledge items, while 
exploratory and confirmatory factor analyses indicated 
a coherent one-factor structure for the attitude and 
practice domains with satisfactory reliability.

The questionnaire provides a structured and practical 
tool for assessing crane operators’ knowledge, attitudes, 
and practices related to ergonomics and musculoskeletal 
disorder prevention. Its application may support the 
identification of gaps in preventive knowledge and 
behaviors, thereby informing targeted ergonomic 
interventions and workplace health strategies in high-
risk occupational settings.

Limitations and Future Directions 
Several limitations should be acknowledged. The sample 
size used for exploratory and confirmatory factor analyses 
was relatively small, which may influence the stability 
of the factor structure and limit the generalisability of the 
findings. Therefore, the psychometric evidence should 
be interpreted as preliminary. In addition, validation was 
conducted within a single occupational group, which 
may restrict applicability to other worker populations.
Future studies should validate the questionnaire in larger 
and more diverse samples to strengthen its psychometric 
robustness. Additional assessments, including test–retest 
reliability and cross-validation across occupational 
groups, are recommended to further support the 
instrument’s applicability.
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