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Abstract

Background: Healthcare-associated infections (HAIS)
significantly threaten patient safety globally, especially in re-
source-constrained settings. Hand hygiene (HH) is a critical
infection control measure; however, suboptima compliance
persists, contributing to increased healthcare costs and patient
morbidity. This study investigated the relationship between pa-
tient safety culture and HH compliance in Dakahlia Governo-
rate Hospitals in Egypt.

Material and Methods: A mixed-methods approach was
used. Quantitative data (n=1474) were collected using the
Safety Attitudes Questionnaire (SAQ) to assess patient safety
culture across six dimensions (teamwork, safety climate, job
satisfaction, stress recognition, perceptions of management,
and working conditions). The Arabic SAQ underwent rigor-
ous translation and cultural adaptation. HH compliance (6300
observed opportunities) was concurrently measured via direct
observation using the WHO Hand Hygiene observation tool.
Qualitative data were gathered from 50 participants through
structured interviews, exploring perceptions and experiences
related to HH practices, focusing on management’ s influence,
job satisfaction, workplace challenges, and opportunities for
enhancing safety culture.

Results: The overall HH compliance rate was 41.43%,
varying significantly across hospitals, job roles, and shifts.
Quantitative analysis revealed significant positive correlations
between HH compliance and Teamwork Climate (r=0.567,
p=0.001), Perceptions of Management (r=0.449, p=0.015),
Job Satisfaction (r=0.425, p=0.021) and Working Conditions
(r=0.472, p=0.01). Nurses exhibited the highest compliance
rate, 75%, while other roles, especially support staff, showed
lower rates. Qualitative thematic analysis identified key
themes: Inconsistent management support and feedback on HH
practices; the significant negative impact of high workloads
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and understaffing on compliance; role-specific challenges and
differences in accountability for HH across different job cate-
gories, chalengesin working conditions and opportunities to
improve safety culture.

Conclusion: A positive safety culture, particularly strong
teamwork, is crucial for HH compliance. However, compliance
is multifaceted, influenced by job satisfaction, management
support, resource availability, and effective workplace design.
Variability across roles necessitates targeted interventions.

Recommendations. Enhancing HH compliance requires
amulti-pronged approach: Targeted training, improved re-
source management, enhanced communication and feedback,
team-building initiatives, optimized work environments, and
formal recognition programs.

Key Words: Hand hygiene — Patient safety culture — HAIs—
Teamwork — Mixed methods — Egypt — Dakahlia
Governorate.

Introduction

HEALTHCARE-ASSOCIATED infections pose a
significant global threat to patient safety and pub-
lic health [1,2,3], imposing substantial burdens on
healthcare systems and resulting in considerable
patient morbidity and mortality [1,2,4]. The WHO
consistently highlights HAIs as amajor concern 5],
emphasizing their contribution to increased health-
care costs, prolonged hospital stays, and preventa-
ble deaths [1,2,4]. This burden is particularly acute
in resource-limited settings where robust infection
control measures may be less readily implemented
[3], asituation prevalent in many developing nations
where infection rates can significantly exceed those
in higher-resource settings [3]. The economic con-
sequences of HAIs are substantial, encompassing
direct treatment costs and indirect losses due to re-
duced productivity [4].
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Egypt’ s healthcare system faces numerous chal-
lenges, including infrastructure limitations, resource
alocation difficulties, and staff training deficiencies
[6]. This study focuses on Dakahlia Governorate,
which reflects these broader national healthcare
challenges. While precise HAIs prevalence data
specific to Dakahlia Governorate are limited, avail-
able information suggests a substantial threat to re-
gional hospitals, placing increased strain on already
scarce resources[6].

Hand hygiene (HH) is a fundamental and
cost-effective infection control strategy [1,5,7], €s-
sential for reducing the transmission of HAIS[1,5,7]
(The WHO' s “Five Moments for Hand Hygiene”
framework [5] clearly identifies key opportunities
for HH implementation. However, global, and espe-
cially low-resource setting, compliance frequently
falls short of recommended levels[1,8,9], contribut-
ing directly to the persistence and spread of HAIs
and exacerbating existing challenges.

Thisresearch addresses a critical knowledge
gap: the limited research exploring the interplay
between patient safety culture and HH compliance
in Dakahlia Governorate hospitals. Much of the ex-
isting literature, primarily from higher-resource set-
tings[10,11,12], may not fully capture the unique cul-
tural, social, economic, and infrastructural factors
influencing HH practices within this specific region
[6]. The limited exploration of qualitative dimen-
sions of patient safety culture, including healthcare
providers attitudes, beliefs, and perceptions essen-
tial for designing effective interventions[13] and in-
consistencies in assessment tools across studies[14]
represent further significant limitations. Addressing
these methodological and contextual limitationsis
crucia for developing effective, locally relevant in-
terventions.

Aim of the work:

This research investigated the relationship be-
tween patient safety culture and hand hygiene com-
pliance among healthcare providers in Dakahlia
Governorate hospitals. It sought to identify and
analyze the key factors influencing this relation-
ship to achieve a comprehensive understanding of
the dynamics affecting HH practicesin this specific
healthcare context. The findings would then inform
the development of targeted interventions to im-
prove HH compliance and strengthen patient safety
culture.

Literature Review:

Hand Hygiene: HH is a cornerstone of infection
prevention and control, widely recognized as cru-
cia for patient safety [1,5,7). The WHO' s “Five Mo-
ments for Hand Hygiene” [5] and CDC guidelines
(CDC, 2002) provide comprehensive frameworks.
Despite evidence of its efficacy in reducing HAIs
[1,5,7], global compliance rates remain suboptimal

[1,8,9], especialy in resource-constrained settings
[3]. Factorsinfluencing compliance are multifacet-
ed, encompassing individual (knowledge, attitudes,
perceived risk) [15,16,17], institutional (resource
availability, organizational policies) [1], and sys-
temic (workload, staffing, organizational culture)
[18,19,20] levels.

Patient Safety Culture: Patient safety culture
encompasses shared values, beliefs, attitudes, and
behaviours within a healthcare organization that
shape its approach to patient safety [21,22]. It isa
multifaceted construct with key dimensions, fre-
quently including teamwork climate, safety climate,
job satisfaction, perceptions of management, stress
recognition, and working conditions [22,23]. As-
sessment tools like the Safety Attitudes Question-
naire (SAQ) [23] and the Hospital Survey on Patient
Safety Culture (HSOPSC) [24] are widely used. A
positive safety culture, characterized by open com-
munication, teamwork, and leadership support, is
strongly associated with better safety outcomes and
compliance with infection control practices|[1,23,25].
However, research directly correlating patient safe-
ty culture and hand hygiene (HH) compliance, par-
ticularly in resource-constrained settings, remains
limited [19].

Contextual Factorsin Dakahlia Governorate: In-
terpreting HH compliance data in Dakahlia Gover-
norate requires considering the unique cultural, so-
cial, and economic context [6]. Cultural norms and
attitudes towards healthcare professional s influence
HH expectations and perceptions [26]. Social fac-
tors, such as communication styles and teamwork,
significantly affect adherence [27]. Economic con-
straints, including resource limitations and staffing
levels, also play a substantial role[6]. Variability in
infrastructure and resource availability across hos-
pitals further complicates consistent HH practices.

Material and Methods

This study employed an explanatory sequential
mixed-methods design [28] to investigate the rela-
tionship between patient safety culture and hand hy-
giene (HH) compliance among healthcare providers
in Dakahlia Governorate Hospitals.

* Participants: The study population comprised
all healthcare professionals (physicians, nurses,
pharmacists, laboratory technicians, radiology tech-
nicians) employed in the 30 Ministry of Health
(MOH) Hospitals within Dakahlia Governorate.
Convenience sampling [28] was used for the quan-
titative phase, while purposive sampling [29,30] was
used for the qualitative phase. Inclusion criteriain-
cluded employment in a selected MOH hospital, ac-
tive involvement in patient care during data collec-
tion, and informed consent. Exclusion criteriawere
not explicitly defined. Participation was entirely
voluntary. The quantitative phase aimed to measure
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the patient safety attitude & HH compliance among
the healthcare providers. For measuring the patient
safety attitude, A minimum of 40 participants per
hospital was targeted to ensure sufficient statistical
power, accounting for a design effect (3.95%) to ad-
dress potential response clustering within hospitals
due to shared organizational culture and practic-
es [31]. Thisresulted in a sample size of 1474 for
the SAQ survey (87.37% response rate from 1687
distributed questionnaires). For measuring hand
hygiene compliance, 6300 observed opportunities,
210 per hospital (using the WHO HH observation
tool), were collected from 1200 participants The
qualitative phase involved 50 participants with at
least five years of experience, stratified across five
job roles to ensure a diverse representation of per-
spectives[32].

« Data Collection: Quantitative data were col-
lected using: (1) The validated Safety Attitudes
Questionnaire (SAQ) [23] (Arabic version, rigor-
oudly translated and validated); and (2) Direct ob-
servation using the WHO hand hygiene observation
tool [5]. Three trained observers conducted obser-
vations across various shifts and hospital units [33].
Inter-rater reliability was assessed. Qualitative data
were gathered via structured interviews (n=50)
[34,35], audio-recorded and transcribed verbatim.

« Data analysis. Quantitative data were analyz-
ed using descriptive statistics, correlation analysis
(Pearson’s ), independent samples t-tests, and one-
way ANOVA (where appropriate). Qualitative data
were analyzed using thematic analysis [36] .

Results

This study employed a sequential mixed-meth-
ods design, comprising a quantitative phase fol-
lowed by a qualitative phase.

Phase one: Quantitative Results.

Response rate:

A total of 1687 SAQ questionnaires were dis-
tributed across 30 hospitals in Dakahlia Governo-
rate, yielding an 87.37% response rate (n=1474).
However, response rates varied across hospitals,
ranging from alow of 52.5% to a high of 100%,
suggesting potential differencesin staff engagement
and participation across facilities. (Table 1).

Descriptive statistics:

The 1474 respondents constituted a diverse
group of healthcare professionals. A majority
(74.8%) were female, reflecting the gender distribu-
tion within the Egyptian healthcare workforce. The
age distribution was relatively young, with 47.3%
of respondents aged 30—39 years. Nurses formed
the largest professional group (46.9%), followed by
physicians (30.5%). (Fig. 1).
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Table (1): Response rates and hygiene compliance rate by hos-

pital.
Number of Return Harld
Questionnaires Rate CHyglfane

Place ompliance

Distributed  Returned % %
M.E. Hospital 60 55 916 64
AG. Hospital 77 76 98.7 60.4
TA. Hospital 93 80 86 56.1
DA. Hospital 42 28 66.6 51.9
M.G Hospital 70 63 90 49
M.S Hospital 41 32 78 47.1
M.C Hospital 42 40 95.2 47.1
SH. Hospita 95 88 92.6 46.1
E.MO Hospital 41 38 92.6 452
N. Hospital 57 56 98.2 452
F.D. Hospital 40 40 100 438
B. Hospital 50 39 78 433
E.M Hospital 61 43 70.4 428
AT. Hospital 41 38 92.6 423
SH.H Hospital 40 39 975 40.9
OPH.Hospital 42 33 785 404
M.F Hospital 40 37 92.5 404
DK. Hospita 94 93 98.9 395
N.M. Hospital 110 71 64.5 39
SH.S Hospita 40 39 975 38
MT. Hospital 46 45 97.8 37.6
M.G.N.U Hospital 40 21 52.5 36.6
GA. Hospital 41 36 87.8 35.7
TA. Hospital 41 34 82.9 34.7
G. Hospital 40 39 975 333
B.C. Hospital 41 25 60.9 323
OM G Hospital 86 75 87.2 314
DE. Hospital 41 40 975 304
E.S. Hospital 96 93 96.8 30
K. Hospital 41 37 90.2 17
Total 1687 1474 87.37 41.43
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Fig. (1): Age, Gender, and job role distributions.

Safety Attitudes Questionnaire (SAQ) Scores:

Analysis of the SAQ revealed variability in
agreement across the six dimensions of patient safe-
ty culture. Teamwork Climate scored 15.62 (out
of 27) on average, indicating a moderate level of
team cohesion. Safety Climate scored higher, av-
eraging 18.32 (out of 32), suggesting arelatively
positive perception of safety. Job Satisfaction av-
eraged 12.52 (out of 25), while Stress Recognition
averaged 9.85 (out of 20), highlighting potential ar-
eas for improvement in staff well-being and stress
management. Perceptions of Management averaged
15.87 (out of 30), and Working Conditions scored
8.08 (out of 15). The overall Frontline Perspectives
score was 93.30 (out of 157). (Table 2).

Table (2): Frontline perspectives score in the studied group.

Study group (n=1474)

Frontline Perspectives

Mean + SD Min-Max
Teamwork Climate 15.62+5.04 6.00-30
Safety Climate 18.32+5.94 7.00-35
Job Satisfaction 12.52+5.34 5.00-25
Stress Recognition 9.85+4.01 4.00-20
Perceptions of Management 15.87+6.67 6.00-30
Working Conditions 8.08+3.49 3.00-15
Total 80.26+30.49 31.00-155

Hand hygiene compliance rates:

Direct observation, using the WHO hand hy-
giene observation tool, assessed HH compliance
among 1200 healthcare providers. The overall HH

compliance rate was 41.43%. Compliance varied
significantly across hospitals (Table 1), shifts, and
job roles (Table 3). Nurses exhibited the highest
compliance rate (75%), while radiology technicians
showed the lowest (18.2%).

Table (3): Hand Hygiene Compliance Rate By Shift & Jobs.

Items % Hand Hygiene Compliance

Compliance by shift:

Morning 55%
Afternoon 35%
Night 30.43%
Compliance by job:

Nurses 75%
Physicians 43.8%
Pharmacists 30.3%
Laboratory Technicians 25%
Radiology Technicians 18.2%

Correlation analysis:

Correlation analysis examined the relationships
between the SAQ dimensions of patient safety cul-
ture and HH compliance rates (Table 4). Significant
positive correlations emerged between HH compli-
ance and Teamwork Climate (r=0.567, p<0.001),
Working Conditions (r=0.472, p<0.01), Perceptions
of Management (r=0.449, p<0.015), and Job Satis-
faction (r=0.425, p<0.021). Safety Climate showed
aweak correlation (r=0.239, p=0.213), and Stress
Recognition showed no significant correlation
(r=0.048, p=0.806) (Table 4) & (Fig. 2).
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Table (4): Correlation between hand hygiene compliance % and 120
dimensions of patient safety culture.
100
Hand Hygiene compliance %
SAQ Dimensions 80
r o] g 60
Teamwork Climate 0.567 0.001* =
Safety Climate 0.239 0.213 40
Job Satisfaction 0.425 0.021* 20
Stress Recognition 0.048 0.806
Perceptions of Management 0.449 0.015* 0 T T T T T T
Working Conditions 0.472 0.01* 0.00 2020004CLEXD 6@ 8080001000
Fig. (2): A scatter plot diagram showing the correlation between
Total 0.530 0.003* the percentage of hand hygiene compliance and all

variables.

Phase Two: Qualitative Results (Structured In- fluence, job satisfaction, variability of compliance

terviews).

across job roles, challenges in working conditions,
and opportunities for enhancing safety climate.

Thematic analysis of 50 structured interviews Each theme is described below, with illustrative
identified five major themes: Management’sin- guotes from the interviews. (Table 5).

Table (5): Summary of themes, sub-themes, and illustrative quotes.

Theme

Sub theme

Illustrations

Management’ s Relation-
ship With Hand Hygiene
Compliance

Job Satisfaction and
Its Relation With Hand
Hygiene Compliance

Variability of Compli-
ance Across Job Roles

Communication of Importance

Active Support

Variability in Engagement

Monitoring and Feedback

Motivation through Recognition

Impact of Workload

Team Environment

Role-Specific Challenges

Differencesin Accountability

Need for Tailored Interventions

Consistent messaging from management regarding hand hygiene significantly
improved compliance; however, inconsistent emphasis and lack of regular
communication hindered sustained adherence. Timely feedback was lacking.

Management-led initiatives (workshops, feedback sessions) increased engage-
ment and compliance. However, alack of ongoing support and resources ham-
pered sustained improvements.

Inconsistent prioritization of hygiene compliance by different managers led to
inconsistencies in compliance across the organization.

A lack of timely, constructive feedback, often focused only on negative aspects,
hindered improvement and discouraged consistent compliance.

Recognition for good hygiene practices significantly motivated compliance.
Conversely, alack of recognition for good hygiene practices was a source of
frustration.

High workloads frequently led to hand hygiene practices being deprioritized.
Staff shortages during certain shifts exacerbated this issue, leading to reduced
compliance.

Supportive team environments, with open communication and mutual support,
significantly enhanced compliance. Conversely, alack of teeamwork and con-
flicts regarding responsibilities undermined compliance.

Compliance varied across job roles due to differences in responsibilities and
direct patient contact. Nurses, with frequent patient interaction, showed higher
compliance than physicians and support staff.

Physicians and support staff often felt less accountable for hand hygiene than
nurses, highlighting the need for improved role-specific accountability meas-
ures.

The need for tailored interventions to address role-specific challenges and en-
hance compliance was strongly emphasized.
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Table (5): Count.

Theme Sub-theme

Illustrations

Challenges in Working
Conditions

Accessibility of Resources

Environmental Design

Inadequate resource availability (sanitizers, soap, sinks) and poor placement of
hygiene stations negatively impacted compliance.

Poor workplace design, including inconvenient placement of hygiene resources

and outdated infrastructure, hindered compliance.

Culture of Safety

A positive safety culture, prioritizing safety and encouraging open communica-

tion about concerns without fear of punishment, proved essential for maintain-
ing consistent compliance.

Opportunities for En- Comprehensive Training Programs

hancing Safety Climate

L eadership Engagement

Regular refresher training and engaging, interactive sessions were identified as
crucial for maintaining high levels of compliance.

Active leadership participation in hygiene practices set a powerful example and

reinforced itsimportance.

Utilizing Technology

Participants suggested that real-time feedback systems could significantly en-

hance accountability and improve compliance.

» Management’s Influence: Management com-
munication and support were pivotal for compli-
ance. Consistent emphasis on HH by leaders fos-
tered responsibility. However, inconsistent support
and follow-up hampered sustained compliance.
“When management regularly emphasizes hand hy-
giene, it makes areal difference in how we see our
responsibilities” (Participant 12). “ Support is lack-
ing...ongoing support and resources aren’'t always
there” (Participant 50).

» Job Satisfaction: High job satisfactionis
strongly correlated with compliance. Recognition
for good hygiene, positive team dynamics, and sup-
portive working conditions all contributed. Con-
versaly, high workloads and inadequate resources
negatively impacted compliance. “Being recognized
for good hygiene practices motivates us to keep it
up” (Participant 14). “When things get really busy...
hand hygiene becomes alower priority when you're
overwhelmed” (Participant 26).

* Variability of Compliance Across Job Roles:
Compliance varied based on job responsibilities and
accountability. Nurses, due to frequent patient con-
tact, exhibited higher compliance. Physicians often
perceived less responsibility for HH. “Nurses tend
to comply more because we have direct patient con-
tact...unlike some of the support staff” (Participant
17). “Some doctors think it’ s not their job to wash
hands...leaving it up to others’ (Participant 23).

» Challenges in Working Conditions: Inadequate
resources (sanitizers, soap, sinks), poor workplace
design, and supply interruptions hindered compli-
ance. A positive safety culture was crucial for over-
coming these challenges. “If hand sanitizer stations
aren't close by, we tend to forget to use them” (Par-
ticipant 16). “A culture that prioritizes safety en-
courages everyone to adhere to hygiene practices’
(Participant 9).

« Opportunities for Enhancing Safety Climate:
Participants identified opportunities to improve the
safety climate and compliance, including compre-
hensive training programs, increased management
visibility in hygiene practices, and the use of re-
al-time feedback systems. “ Regular training re-
fresher helps keep hand hygiene top of mind for all
staff” (Participant 8). “ Real-time feedback systems
for compliance could really help hold everyone ac-
countable” (Participant 7).

Discussion

This study’ s findings reveal a strong positive
correlation between teamwork climate and hand
hygiene compliance, supporting previous research
emphasizing the importance of a collaborative team
environment in fostering a culture of safety and
promoting adherence to infection control protocols
[8,18,37,38]. Qualitative datareinforced this obser-
vation, highlighting how a supportive and collab-
orative team environment facilitates peer support,
reminders, and mutual accountability, thereby en-
hancing compliance.

The weaker correlation between safety climate
and compliance, and the lack of a significant cor-
relation with stress recognition, suggest that while
overall safety perceptions are essential for broader
patient safety, they do not directly trandate into im-
proved hand hygiene adherence. This discrepancy
might be attributed to the influence of other factors,
such as workload, management support, and indi-
vidual perceptions of responsibility.

Positive correlations between compliance and
job satisfaction, perceptions of management, and
working conditions are consistent with previous
studies [18,19,20]. Qualitative data show that job sat-
isfaction, enhanced by recognition and a supportive
work environment, motivates compliance. Strong
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management support, characterized by clear com-
munication and consistent feedback, contributes di-
rectly to adherence [19,39]. Conversely, high work-
loads and inadequate resources negatively impact
compliance.

The observed variability in compliance across
job roles underscores the influence of responsibili-
ties and perceived accountability [10]. Nurses, with
frequent direct patient contact, reported higher com-
pliance rates than physicians and support staff who
often perceived less responsibility. This necessitates
tailored interventions addressing role-specific chal-
lenges and accountability gaps.

Qualitative data consistently emphasized the im-
portance of a positive safety culture characterized
by open communication, a non-punitive environ-
ment for addressing safety concerns, and consistent
managerial support [19,39]. However, inconsistent
managerial engagement, alack of ongoing support,
and inadequate resources emerged as significant ob-
staclesto consistent compliance.

Limitations:

This study’ s limitations include: The use of con-
venience sampling (which may have introduced
selection bias and affected generalizability); the
cross-sectional design (which prevented establish-
ing causality and assessing temporal changes); the
reliance on sdlf-reported data in the SAQ (which
may be subject to social desirahility bias); and the
limited number of participants in the qualitative
phase (which may not fully represent the range of
perspectives across all roles and departments).

Recommendations:

To improve hand hygiene compliance and pa-
tient safety culture in Dakahlia Governorate hos-
pitals, we recommend a multi-pronged approach
targeting manpower, materials, methods, measures,
and the workplace.

Manpower:

Address workload pressures through optimized
staffing, particularly during peak hours. Foster
team-based accountability for hygiene practices,
implementing role-specific training and monitoring
for all staff, especially physicians and support staff.
Promote leadership visibility and role modeling of
hand hygiene, and cultivate a non-punitive report-
ing culture for safety concerns.

Materials: Ensure readily accessible, high-qual-
ity, skin-friendly hygiene products (sanitizers, soap)
are consistently available in strategic locations.

Methods: Maintain consistent management
communication emphasizing hand hygiene impor-
tance and supporting related initiatives. Implement
regular, role-specific training programs with on-
going refresher courses. Utilize technology for re-
al-time monitoring and feedback on compliance.
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Measures: Establish aformal system for mon-
itoring hand hygiene compliance and providing
timely, constructive feedback, including positive
reinforcement. Implement recognition programs to
reward consistent adherence to protocols.

Workplace: Redesign facilitiesto improve
the accessibility of hygiene stations, especiadly in
high-traffic areas.

Additional strategies. Leverage big data and
Al for predictive modelling of non-compliance
patterns to inform targeted interventions. Foster a
collaborative network among Dakahlia Governo-
rate hospitals to share best practices and enhance
collective learning. |mplementing these recommen-
dations comprehensively and consistently can signif-
icantly improve HH compliance, strengthen patient
safety culture, and reduce the risk of HAIs. Regular
evaluation and adjustments to these strategies are
essential for long-term success. Collaboration be-
tween healthcare leaders, staff, and administrators
iscrucia for effective implementation.

Conclusion:

This study’ s findings highlight the multifaceted
nature of HH compliance, emphasizing the crucial
interplay between individual behaviors, team dy-
namics, organizational culture, resource availabili-
ty, and the specific context of the healthcare setting.
The strong correlation between teamwork climate
and compliance underscores the vital role of fos-
tering a collaborative and supportive team envi-
ronment. Addressing identified challenges through
targeted interventions focusing on training, resource
management, communication, and a supportive
safety cultureis critical for improving HH practices
and building a sustainable culture of safety and hy-
giene within Dakahlia Governorate hospitals. These
findings offer valuable insights for other healthcare
systems facing similar challenges, particularly in re-
source-constrained settings.
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