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Abstract

Background: Healthcare workers (HCWs) are at risk of occupational hazards such as blood-borne pathogens (BBPs) and needlestick injuries, 
making infection control practices essential. This study aimed to develop and validate a reliable and contextually relevant Knowledge, Attitudes, and 
Practices (KAP) questionnaire.

Methods: A cross-sectional study was conducted to develop and validate a KAP questionnaire on occupational BBPs among HCWs in Saudi Arabia. 
The questionnaire, based on literature and expert input, covered three domains: knowledge (23 items), attitudes (10 items), and practices (20 
items). The questionnaire underwent validation using a Delphi method, a content validity index (CVI), face validation with 22 healthcare workers, 
and reliability testing using Cronbach’s Alpha. A stratified random sample of 122 HCWs participated. Data were analyzed using SPSS 29, with 
descriptive and inferential statistics applied to assess KAP scores and identify predictors.

Results: The study included HCWs with a balanced gender distribution of 58(51.8% males) and 54(48.2% females). The questionnaire underwent 
finalization, and the content validity index (CVI) was calculated for each item and the overall tool, with a CVI threshold of ≥0.8 deemed acceptable. 
Reliability was assessed using Cronbach’s Alpha, with values ≥0.7 considered adequate for each domain and the overall questionnaire. Intra-class 
correlation coefficients (ICCs) were used to check the reliability, and values ≥0.75 were considered good. The KAP questionnaire demonstrates 
excellent reliability, indicating a strong consistency across all items measuring knowledge, attitude, and practice. 

Conclusion: The newly developed KAP questionnaire’s internal consistency and reliability analysis highlights its strength and effectiveness as a 
dependable tool for evaluating healthcare workers’ knowledge, attitudes, and practices related to BBP infection control in Saudi Arabia.
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Introduction
Bloodborne pathogens (BBPs) such as hepatitis B virus (HBV), 

hepatitis C virus (HCV), and human immunodeficiency virus (HIV) 
are highly infectious and can lead to severe chronic diseases [1]. 
These pathogens pose a significant occupational hazard for health-
care workers (HCWs), posing risks to their health and well-being 
[2]. In healthcare settings, exposure through needle stick injuries, 
sharps accidents, or contact with infected bodily fluids remains a 
persistent challenge despite advances in safety measures and pro-
tective equipment [3].

Understanding HCWs’ knowledge, attitudes, and practices 
(KAP) regarding BBPs is essential for preventing occupational 
infections and ensuring effective infection control strategies [4]. 
Knowledge equips HCWs to understand risks and protective mea-
sures, attitudes influence their willingness to adhere to infection 
control protocols, and practices reflect the actual implementation 
of safety measures [5]. Assessing these domains provides valuable 
insights into gaps in training and areas requiring improvement. KAP 
frameworks are widely used in healthcare research to understand 
behaviors and design interventions [6]. While various KAP studies 
have been conducted globally, a standardized, validated question-
naire must still be adaptable to different healthcare settings.

Several KAP tools have been developed to assess HCWs’ readi-
ness to manage occupational risks, yet many lack standardization 
and validation [7]. For instance, tools often fail to address specific 
occupational scenarios, such as managing sharp injuries or report-
ing incidents, leading to incomplete assessments. Furthermore, 
many studies use tools with limited psychometric evaluation, rais-
ing concerns about their reliability and applicability in diverse 
healthcare environments [8]. This underscores the need for ro-
bust, validated instruments that can provide accurate, actionable 
data for healthcare administrators and policymakers [7]. In Saudi 
Arabia, a rapidly growing healthcare sector coupled with a high 
prevalence of blood-borne diseases among patients necessitates 
a critical focus on the protection of HCWs [9,10]. The BBPs expo-
sure in healthcare settings relies heavily on HCWs’ KAP. Despite the 
significant risk of occupational BBPs among HCWs, there is a lack 
of standardized, validated questionnaire tailored to assess HCWs’ 
KAP in Saudi Arabia [11]. While some studies have explored HCWs’ 
awareness and practices regarding occupational BBPs globally, 
most tools are either not validated, limited in scope, or not adapt-
able to the cultural and healthcare context of Saudi Arabia [12]. 
Furthermore, existing tools often fail to comprehensively capture 
the specific challenges, risks, and prevention strategies relevant to 
different healthcare settings within the country [11]. Therefore, 
the development, adaptation, and validation of a context-specific 
questionnaire are highly needed to provide a reliable and system-
atic method to assess HCWs’ KAP regarding occupational BBPs in 
Saudi Arabia. Such a validated questionnaire would be pivotal in 
enhancing HCWs’ safety, improving patient care outcomes, and re-
ducing healthcare-associated infections. The present study aimed 
to develop and validate KAP questionnaire focused on occupational  
BBPs for HCWs in Saudi Arabia and to determine its reliability and  

 
validity in the local setting.

Materials and Methods
This study addresses the existing gaps by developing a validat-

ed KAP questionnaire specifically designed for assessing HCWs’ 
preparedness to manage occupational BBP risks. The tool’s com-
prehensive validation was tested to ensure its reliability and appli-
cability in diverse healthcare contexts. By identifying gaps in KAP, 
this questionnaire can guide interventions to enhance infection 
control training and reduce occupational exposures, ultimately im-
proving HCWs’ safety and patient care outcomes.

Study Design

A cross-sectional study was conducted to develop and validate 
the KAP questionnaire on occupational BBPs for HCWs in Saudi 
Arabia. The study involved a systematic approach to questionnaire 
design, content validation, pilot testing, and statistical analysis to 
ensure the tool’s reliability and validity in the local setting.

Phase 1

Questionnaire development: The KAP questionnaire was de-
veloped based on an extensive review of the literature, guide-
lines from health organizations (WHO, CDC), and expert input 
[13,14]. It comprised three domains: Knowledge (23 items) fo-
cused on awareness of BBPs, routes of transmission, prevention 
measures, and post-exposure protocols. Attitudes (10 items) 
assessed perceptions, willingness to follow infection control 
measures, and beliefs about workplace safety. Practices (20 
items) evaluated adherence to safety protocols, use of personal 
protective equipment (PPE), and reporting of occupational ex-
posures. Each domain contained items formatted as close-end-
ed questions, using a mix of multiple-choice and 3(poor, mod-
erate, and good).

Reviewing the KAP questionnaire using the Delphi tech-
nique: A panel of seven experts in different specialists and 
expertise (Table 1) was selected to refine the KAP question-
naire and to ensure content validity, relevance, clarity, and 
comprehensiveness and evaluate the questionnaire’s ability to 
effectively measure knowledge, attitude, and practice. The draft 
questionnaire and the detailed description of the question-
naire’s purpose, instructions for evaluating the questionnaire, 
and scoring system were sent to the panel for the initial review. 
Panelists were asked to score each item and provide qualitative 
feedback. Their scores and qualitative feedback summary were 
collected and accordingly, the questionnaire was amended (re-
write unclear items, add missing items, or remove redundant 
ones). Later, the amended questionnaire was redistributed to 
the same expert panel for consensus by sharing the revised 
questionnaire highlighting changes and asking panelists to 
re-evaluate and score the updated items. The questionnaire 
was finalized and the content validity index (CVI) for each item 
and overall questionnaire was calculated. CVI with a threshold 
of ≥0.8 was considered acceptable content validity.
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Table 1: Panel of experts in different specialists from different organizations.

Academic qualification Organization Area of expertise Years of expertise

1 PhD Ministry of Health, KSA Consultant of laboratory 17

2 PhD King Fahad Hospital, Madi-
nah, KSA

Nursing administration, 
quality, and risk manage-

ment
25

3 Ph.D. PM A Hospital, Madinah, 
KSA

Health management and 
quality 16

4 PhD Ministry of Health, KSA Nursing - emergency 
nursing 10

5 MD, 3 Diplomas National Research Centre, 
Egypt

Epidemiology, statistics, 
infection control 17

6 Master Ministry of Health, KSA Occupational health and 
safety 11

7 Saudi Board Ministry of Health, KSA Preventive medicine and 
public health 12

Phase 2

Face validation: The draft questionnaire was subjected to a 
face validation process designed to determine whether the 
questionnaire items appear to measure what they are intend-
ed, and ensure the language and phrasing of the questions are 
clear, unambiguous, and easily understood by the target groups. 
Also, it confirms that the questions are suitable for the study 
objectives and resonates with the respondents’ experiences. 
In addition, it increases the likelihood of accurate and honest 
responses by ensuring that respondents find the questions log-
ical and meaningful. Small group (n=22) HCWs at a secondary 
care hospital (Al-Miqat General Hospital, AL-Madinah AL-Mu-
nawara, Saudi Arabia) were randomly selected to evaluate the 
draft questionnaire’s feasibility, clarity, and response patterns. 
The sample was stratified by profession, department, and years 
of experience to ensure representativeness. The selected small 
group of individuals (representative of the target population) is 
asked to complete the questionnaire, record the time required 
to complete it, and provide feedback on the clarity of the con-
tent, language, wording, and overall structure. Their opinions 
regarding the clarity of the instructions and the comprehensi-
bility of the questionnaire’s content were evaluated. The results 
were reviewed and discussed with the expert consultation.

Reliability testing: The questionnaire accurately, internal con-
sistency, and all aspects of standard precautions to assess the 
HCWs’ KAP towards occupational BBPs were statistically mea-
sured using Cronbach’s Alpha and its reliability was calculated 
for each domain and the overall questionnaire. A value of ≥0.7 
was considered acceptable.

Test-retest reliability: The panel-reviewed questionnaire was 
retested by the 22 HCWs, two weeks apart, to assess stability 
over time. Intra-class correlation coefficients (ICCs) were used 
to evaluate reliability, with values ≥0.75 considered satisfacto-
ry.

Construct and criterion validity testing: The questionnaire 

construct validity was performed using known-group compar-
isons to assess whether the questionnaire could differentiate 
between HCWs with varying levels of BBPs exposure. The ques-
tionnaire criterion validity was compared against a validated 
reference tool where available, or performance was measured 
against predefined benchmarks (training status or prior inci-
dents of BBP exposure). The KAP questionnaire tool to evaluate 
HCWs’ participation in KAP related to BBPs was assessed, eval-
uated, and used.

Phase 3

Study area and population: King Fahad Hospital, AL-Madinah 
AL-Munawara, Saudi Arabia is a locally and internationally ac-
credited hospital by CBAHI (Central Board for Accreditation of 
Healthcare Institutions) and Joint Commission International 
(JCI). It is classified as a tertiary, referral, teaching, and training 
hospital under the Ministry of Health (MOH). This hospital has 
a 500-bed capacity that caters to all adult critical, medical, and 
surgical sub-specialties and deals with emergencies. HCWs spe-
cialties (physicians, nurses, technicians, cleaners), who were 
currently working in the hospital are considered eligible for 
inclusion in the current field test study.

Target group: The target group was selected using a stratified 
sampling technique and was divided into distinct subgroups 
that share similar characteristics and a random sample then is 
drawn proportional to the size of each stratum. HCWs at risk of 
BBPs exposure, including physicians, nurses, technicians, and 
ancillary staff such as cleaners, were targeted.

Inclusion criteria: HCWs from the selected hospital with at 
least 12 months of experience in a healthcare setting who were 
directly or indirectly exposed to BBPs, and those who gave in-
formed consent to participate were involved in this study.

Exclusion criteria: All HCWs on extended leave or those not di-
rectly involved in patient care as well as any health professional 
who works in an office and is not at high risk of blood contact or 
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dealing with it, were excluded.

Sample size: A minimum sample size of 122 participants was 
calculated. Stratified random sampling ensured a proportional 
representation of job categories and departments.

Data Collection
The final version of the questionnaire was distributed electron-

ically and in print to HCWs across multiple healthcare facilities. De-
mographic and occupational information was collected to examine 
associations with KAP scores.

Definitions of Scoring

The assessment of knowledge was conducted using an item-
scale approach. Participants were awarded 1 point for each correct 
answer and 0 points for each incorrect answer. The overall level of 
knowledge was classified as poor (<50% correct answers), mod-
erate (50-79% correct answers), and good (80-100% correct an-
swers) [15].

The scale for assessing attitude used a five-point Likert-type 
scale (ranging from strongly disagree to strongly agree). Attitudes 
were classified as poor (<50% score), moderate (50-79% score), 
and Good (80-100% score). Respondents who scored 80% or more 
on attitude items were categorized as having a positive attitude. 
Those scoring less than 80% were categorized as having a negative 
attitude [15].

The assessment of practice was based on activities participants 
reported. They were given 1 point for each activity they always 
practiced and 0 points for other responses. The overall level of 
practice was classified as poor (<50% score), moderate (50-79% 
score), and good (80-100% score) [15].

Data Analysis
The collected data were entered, reviewed, and analyzed using 

SPSS version 29 statistical software. The systematic approach of 
data analysis was used to ensure that the developed KAP question-
naire was a reliable and valid tool for assessing HCWs’ prepared-
ness and behaviors concerning occupational BBPs.

Descriptive Statistics

Demographic information, training courses on infection con-
trol, and history of needle sticks or sharp injuries were collected 
from all 112 participants using a questionnaire and were calculated 
and correlated. Frequencies and percentages were used to describe 
participant demographics and KAP scores.

Inferential Statistics

Fisher’s Exact Test and Chi-square tests were used to assess 
associations between participant characteristics and KAP scores. 
Multivariate regression analyses were conducted to identify predic-

tors of good knowledge, positive attitudes, and safe practices.

Reliability and Validity Metrics

Cronbach’s Alpha for internal consistency, ICCs for test-retest 
reliability, and CVI for content validity were analyzed.

Ethical Considerations
The Institutional Review Board (IRB) of the General Directorate 

of Health Affairs in Madinah, under the Ministry of Health, Saudi 
Arabia, granted ethical approval (IRB log number 24-063, dated 
July 14, 2024). The study complied with the National Committee 
of Bioethics (NCBE) guidelines, ensuring participant rights, confi-
dentiality, data integrity, and informed consent. We anonymized all 
participants’ responses and obtained their voluntary consent.

Results
Out of 122 selected candidates, 112 were respondents and an-

swered the questionnaire questions, giving a 112(91.8 %) response 
rate.

Descriptive Statistics

The descriptive statistics and the socio-demographics among 
the studied personnel are shown in (Table 2). Most participants 
were aged between 31- 40 years 50(44.6%), followed by 41-50 
years 34(30.4%) and 21-30 years 28(25.0%). Gender distribution 
was nearly even, with males comprising 58(51.8%) and females 
54(48.2%). A majority were Saudi nationals 65(58.0%), while 
47(42.0%) were non-Saudi. Job roles were evenly 56(50%) split be-
tween specialized and general roles. Departments included Emer-
gency Room 26(23.2%), ICU 24(21.4%), Lab 22(19.6%), Operating 
Room 21(18.8%), and Ward 19(17.0%). Nurses formed the largest 
professional group 51(45.5%), followed by technicians 34(30.4%), 
physicians 17(15.2%), and cleaners 10(8.9%). More than half of the 
participants were graduates 58(51.8%), while 39(34.8%) were un-
dergraduates and 15(13.4%) were postgraduates. Most personnel 
had worked for 1-5 years 31(27.7%), with fewer in the 6-10 years 
23(20.5%), 11-15 years 26(23.2%), 16-20 years 21(18.8%), and 
>20 years 11(9.8%) categories. Only 19(17.0%) of the personnel 
had received training in infection control, while 93(83.0%) had not. 
Needle stick or sharp injuries were reported by 70(62.5%) of par-
ticipants, indicating a significant occupational risk.

Almost 56(50.0%) exhibit moderate knowledge, a notable per-
centage of 43(38.4%) demonstrate good knowledge, but 13(11.6%) 
have poor knowledge. Most participants 59(52.7%) showed a mod-
erate attitude, while 36(32.1%) displayed a good attitude and a 
smaller group 17(15.2%) exhibited a poor attitude. On the other 
hand, 46(41.1%) demonstrate good practices, while 53(47.3%) 
show moderate practices and 13(11.6%) fall into the poor practice 
category.
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Table 2: Descriptive statistics of the studied participants.

Variables Frequency Percentage (%)

Age (years)

21-30 28 25

31-40 50 44.6

41-50 34 30.4

Gender

Male 58 51.8

Female 54 48.2

Nationality

Saudi 65 58

Non-Saudi 47 42

Job description

Specialized 56 50

General 56 50

Department

Emergency room 26 23.2

Operation room 21 18.8

Lab 22 19.6

Ward 19 17

ICU 24 21.4

Job category

Physician 17 15.2

Nurse 51 45.5

Technician 34 30.4

Cleaner 10 8.9

Qualification

Undergraduate 39 34.8

Graduate 58 51.8

Postgraduate 15 13.4

Length of time worked at the hospi-
tal (Years)

05-Jan 31 27.7

10-Jun 23 20.5

15-Nov 26 23.2

16-20 21 18.8

>20 11 9.8

Training courses on infection 
control

Yes 19 17

No 93 83

Experiencing needle stick/ sharp 
injuries

Yes 70 62.5

No 42 37.5

Knowledge grade

Poor 13 11.6

Moderate 56 50

Good 43 38.4

Attitude grade

Poor 17 15.2

Moderate 59 52.7

Good 36 32.1

Practice grade

Poor 13 11.6

Moderate 53 47.3

Good 46 41.1

Association of KAP Scores with Characteristics

The results of the questionnaire internal consistency(reliabili-
ty) were illustrated in (Table 3). Cronbach’s Alpha of domains and 
the whole questionnaire domains was significantly high. Higher 
values indicate that the items in a domain or the overall question-

naire consistently measure the same underlying construct. The ta-
ble presents the reliability analysis for the knowledge, attitude, and 
practice (KAP) domains, as well as the entire questionnaire. The 
knowledge, attitude, and practices items respectively, demonstrate 
acceptable reliability (indicating moderate to good internal consis-
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tency), acceptable reliability (with moderate internal consistency), 
and exhibit high reliability (reflecting good internal consistency). 
The overall questionnaire KAP demonstrates excellent reliability, 

indicating a strong consistency across all items measuring knowl-
edge, attitude, and practice.

Table 3: Reliability of domains of the questionnaire.

Domains Cronbach’s Alpha 95% Confidence interval p-value

Knowledge items 0.748 0.566-0.878 <0.001*

Attitude items 0.712 0.493-0.862 <0.001*

Practice items 0.833 0.712-0.919 <0.001*

Whole questionnaire items (KAP) 0.872 0.740-0.943 <0.001*

The results of the in-depth analysis of the internal consisten-
cy of individual items within each domain (knowledge, attitude, 
practice) and for the entire questionnaire are shown in (Table 4). 
Cronbach’s Alpha if an item deleted was comparable in individual 
domains and in the whole questionnaire domains. It explores how 
Cronbach’s Alpha would change if a specific item were removed 
from its respective domain.

Most knowledge domain(n=23) items have Cronbach’s Alpha 
values close to or slightly lower than the total value when deleted, 
indicating they are consistent with the knowledge domain’s over-
all construct. Removing items K02(0.707) and K15(0.700) would 
slightly improve internal consistency, suggesting these items may 
be less aligned with the domain compared to others. Other items, 
such as K01(0.760) and K21(0.760), have values very close to the 
total Alpha, supporting their alignment with the domain.

For the attitude domain(n=10) items, removing any item does 
not significantly alter the total Cronbach’s Alpha, indicating all 
items are relatively consistent with the domain. Item A08(0.720) 
has the highest Cronbach’s Alpha when deleted, suggesting it con-
tributes the least to overall consistency. Items such as A03(0.672) 
and A07(0.673) contribute well to the domain.

The values of the practice’s domain (n=20) items when indi-
vidual items are deleted vary slightly but remain close to the total 
Alpha, indicating strong consistency. Removing P14(0.845) would 
slightly improve the overall Alpha, suggesting it is less aligned with 
the rest of the items. Items such as P01(0.821) and P08(0.812) 
show strong alignment with the domain.

The Cronbach’s Alpha values overall questionnaire (KAP) is rel-
atively stable across items in all three domains, showing that each 
item contributes well to the questionnaire’s reliability (Table 4).

Table 4: Internal consistency of individual items of individual domains and the whole questionnaire.

Items Cronbach’s Alpha if 
item deleted Items Cronbach’s Alpha if 

item deleted Items Cronbach’s Alpha if 
item deleted

Knowledge (23 items) Attitudes (10 items) Practice (20 items)

K01 0.76 A01 0.69 P01 0.821

K02 0.707 A02 0.687 P02 0.833

K03 0.749 A03 0.672 P03 0.826

K04 0.735 A04 0.695 P04 0.835

K05 0.729 A05 0.68 P05 0.821

K06 0.727 A06 0.713 P06 0.823

K07 0.779 A07 0.673 P07 0.821

K08 0.745 A08 0.72 P08 0.812

K09 0.764 A09 0.679 P09 0.828

K10 0.735 A10 0.688 P10 0.823

K11 0.743 P11 0.818

K12 0.738 P12 0.819

K13 0.746 P13 0.824

K14 0.758 P14 0.845

K15 0.7 P15 0.822

K16 0.708 P16 0.829

K17 0.774 P17 0.833
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K18 0.753 P18 0.822

K19 0.723 P19 0.828

K20 0.712 P20 0.825

K21 0.76

K22 0.703

K23 0.716

Total 0.867 0.784 0.789

Discussion
In the current study, a cross-sectional study was conducted to 

develop and validate 53-items KAP questionnaire on occupational 
BBPs for HCWs in Saudi Arabia. The results of the consistency, reli-
ability, and validity test of the newly developed KAP questionnaire 
tool postulated that it is a robust tool for both research and practi-
cal applications, contributing to improved occupational safety and 
healthcare outcomes.

The socio-demographic and descriptive analysis of the health-
care personnel provides a detailed understanding of the workforce 
characteristics and their knowledge, attitudes, and practices (KAP) 
concerning infection control. These findings align closely with pub-
lished data, offering insights into workforce trends and areas for 
improvement [16]. The age distribution of participants, primarily 
concentrated in the 31-40 age group 50(44.6%), followed by 41-50 
years 34(30.4%) and 21-30 years 28(25.0%), reflects the predom-
inance of mid-career professionals, consistent with global trends 
in healthcare [17]. This balance of youth and experience supports 
knowledge retention and adaptability in clinical environments. 
The nearly equal gender representation of 58(51.8%) males and 
54(48.2%) females underscores strides towards gender equity, 
a trend observed in many healthcare systems worldwide [18,19]. 
However, professional or cultural norms may skew this balance in 
certain regions. The diversity in nationalities, with 65(58.0%) Sau-
di nationals and 47(42.0%) non-Saudis, highlights the reliance on 
expatriates in the Gulf Cooperation Council (GCC) countries. These 
mirrors published data from similar settings and underscore the 
need for infection control programs tailored to linguistically and 
culturally diverse workforces. The distribution of job roles equally 
(specialized and general) along with departmental representation, 
where the emergency room 26(23.2%) and ICU 24(21.4%) partic-
ipants account for significant portions, aligns with global trends. 
KAP studies frequently highlight these departments due to their 
high exposure to occupational risks.

 Nurses 51(45.5%) represented the largest professional group, 
consistent with their pivotal role in healthcare systems globally 
[20]. Educational attainment reveals that over half the participants 
were graduates 58(51.8%), while 39(34.8%) were undergraduates, 
and 15(13.4%) held postgraduate qualifications. This is in line with 
global trends where a graduate-level baseline education is com-
mon [21]. However, the relatively low postgraduate representation 
could hinder advanced expertise compared to high-income coun-

tries with larger proportions of postgraduate professionals. Work 
experience was concentrated in the 1-5 years category 31(27.7%), 
with a declining trend in longer experience categories, a pattern 
widely documented in healthcare workforce studies.

A significant gap was noted in infection control training, with 
only 19(17.0%) of participants having undergone such programs. 
This mirrors findings from developing and middle-income coun-
tries where structured training is often under-prioritized [22]. 
Similarly, the high prevalence of needle sticks or sharp injuries 
70(62.5%) underscores occupational hazards, consistent with 
global data identifying these incidents as preventable with proper 
training and adherence to protocols [23].

In terms of KAP assessment, moderate knowledge was most 
common 56(50.0%), followed by good knowledge 43(38.4%), and 
poor knowledge 13(11.6%). These findings align with published 
studies that often report moderate awareness levels among health-
care workers, with knowledge gaps requiring targeted interventions 
[24]. Attitudes followed a similar pattern, with 59(52.7%) demon-
strating moderate attitudes, 36(32.1%) good, and 17(15.2%) poor. 
Poor attitudes are concerning as they can hinder translating knowl-
edge into practice, an issue frequently highlighted in the literature. 
Practices showed a slight lag, with 46(41.1%) exhibiting good prac-
tices, 53(47.3%) moderate and 13(11.6%) poor. This discrepancy 
between knowledge and practice points to systemic barriers like 
insufficient resources and institutional support, as noted in compa-
rable studies [25].

The internal consistency and reliability analysis of the KAP 
questionnaire yielded robust results, comparable to published data 
on similar tools [26]. High Cronbach’s Alpha values for the knowl-
edge, attitude, and practice domains, as well as the overall ques-
tionnaire, indicate strong internal consistency. This underscores 
the tool’s effectiveness in measuring the intended constructs. 
Knowledge and practice domains exhibited moderate to high reli-
ability, with slight room for refinement in specific items (e.g., K02, 
K15, and P14), as identified by the “Cronbach’s Alpha if item delet-
ed” analysis. Such refinements align with psychometric evaluation 
practices documented in the literature [27].

The attitude domain demonstrated moderate reliability, with 
variability reflecting the subjective nature of attitudinal assess-
ments. The overall questionnaire showed excellent reliability, with 
consistent Alpha values across items, validating its use for assess-
ing KAP among healthcare personnel.
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These findings highlight the need for targeted interventions, 
including training programs, to address gaps in infection control 
practices [28]. Simultaneously, the validated questionnaire pro-
vides a reliable tool for monitoring and enhancing KAP in health-
care settings, aligning well with global standards [29].

Strengths and Limitations
The robust adaptation and validation methods used to deter-

mine the validity and reliability of this questionnaire among the 
HCWs were a strength of this study. The 53-item questionnaire is 
also more comprehensive. However, this study is subject to certain 
limitations. The study included representative samples of HCWs 
from both public hospitals but only from the AL-Madinah AL-Mu-
nawara region in the Kingdom of Saudi Arabia. The study partici-
pants’ self-reported questionnaire served as the primary source of 
information collection, raising questions about the quality of the 
information they provided.

Conclusion
The internal consistency and reliability analysis of the KAP 

questionnaire demonstrate its robustness and suitability as a reli-
able tool for assessing healthcare workers’ infection control-related 
knowledge, attitudes, and practices. However, slight refinements to 
certain items may further enhance the tool’s accuracy and utility. 
Overall, the study highlights a clear need for targeted interventions 
to improve knowledge, foster positive attitudes, and promote bet-
ter practices, ultimately aiming to enhance occupational safety and 
patient care quality in healthcare settings.
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