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Abstract

Introduction: Despite decades of technical guidance, healthcare-associated infections (HAIs) remain a global challenge. Although the current
infection prevention and control (IPC) guidelines, produced by the WHO and the CDC, provide robust procedural recommendations, they do
not fully address the behavioral determinants of compliance.

Objectives: This study evaluates both the WHO and CDC IPC guidelines for areas in which the Social Cognitive Theory (SCT) constructs are
integrated to strengthen behavioral strategies.

Methodology: The study used qualitative content analysis on 17 IPC documents (published during 2010-2023). Using a deductive coding
framework based on the SCT, documents were systematically analyzed using NVivo 12. Comparative assessments examined temporal trends
and differences between agencies.

Results: Environmental influences were most consistently represented (15-25%), while self-efficacy (5-15%) and observational learning (4—
11%) were underemphasized. The WHO guidelines demonstrated greater progress, with self-efficacy content rising from 5% (2010) to 15%
(2023). The CDC guidelines placed stronger emphasis on reinforcement (12%) but showed limited growth in self-efficacy and observational
learning. Integration of multiple constructs within a single recommendation occurred in only 28% of all reviewed documents.

Conclusions: Digital health policies currently underapply behavioral science concepts. Future revisions should adopt SCT constructs rigorously,
demand more leadership modeling, and leverage technology for feedback. This behavioral approach could bridge policy and practice for a

more effective IPC program.
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Introduction

Healthcare-associated infections (HAIs) are a major
global health challenge, threatening patient safety and
burdening health care systems. Apparently, as cited by
the World Health Organization's (WHO) Global Report
on Infection Prevention and Control (IPC), 7-10% of
inpatient patients in high-income countries and up to
15% in low- and middle-income countries (LIMCs)
develop at least one HAI during admission, with
millions of deaths attributable to avoidable causes
occurring annually [1]. The most recent European
Centre for Disease Prevention and Control (ECDC)
point prevalence survey (2022-2023) also documented
a rate of 6.5% of HAI among acute care hospital
patients, with the most common HAIs being
pneumonia, surgical site infections, and urinary tract
infections [2].

Despite decades of guidance development by major
global institutions such as the WHO and the U.S.
Centers for Disease Control and Prevention (CDC),
compliance with IPC practice remains suboptimal.
There is WHO evidence indicating that essential

components of [PC programs are not consistently
implemented, especially in resource-limited facilities
where staffing, infrastructure, and surveillance deficits
still prevail [3]. Hand hygiene remains the cornerstone
of infection prevention and control (IPC), and the
necessity to decrease HAIs through its use is universally
accepted. Nevertheless, compliance remains
consistently below desired levels, with current meta-
analyses suggesting average compliance rates of 30%
to 52% in different clinical settings and professional
teams, which is well short of the much-desired 60%
mark [4-6]. The chronic implementation gap indicates
that making technical guidance publicly available is
insufficient to attain long-term compliance.

One explanation for this shortfall is that guidelines
have historically concentrated on technical steps and
undervalued organizational and behavioral
determinants of adherence. IPC practices are executed
by healthcare workers in complex environments shaped
by workload pressures, cultural hierarchies, resource
availability, and risk perceptions [7,8]. The COVID-19
pandemic also reaffirmed the priority of human
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behavior to IPC outcomes and success, as disparities in
use of PPE, hand hygiene, and vaccination illustrate
how compliance is as much determined by
organizational and psychological factors as by technical
knowledge [9,10].

Social Cognitive Theory (SCT), proposed by
Bandura (1986), is a strong theoretical framework for
predicting and changing health behaviors. The five
principal constructs of SCT, including self-efficacy,
observational  learning, outcome expectations,
environmental influences, and reinforcement [11],
directly correspond to IPC issues. Self-efficacy, for
instance, affects a nurse's confidence in donning PPE
properly, despite time pressures, whereas observational
learning deals with the senior staff members as role
models for compliance. Reinforcement, through
instantaneous auditing and feedback, can assist in
supporting long-term compliance. Whether WHO and
CDC recommendations routinely include such
behavioral constructs, as a theoretical tool, remains
uncertain.

In  addition to individual-level theory,
implementation science has also postulated models
such as the Behavior Change Wheel [12] and
organizational resilience models [13], which highlight
the need to introduce elements such as capability,
opportunity, motivation, and system adaptability into
guideline development. Their incorporation into
policymaking of IPC use would enhance resilience,
especially in resource-poor healthcare systems where
infection control interventions are still most at risk [7].

This study, therefore, aims to evaluate two sets of
IPC guidelines (from the WHO and the CDC) within an
SCT framework, evaluating where behavioral science
constructs are embedded, identifying trends over time,
and providing recommendations for the integration of
theory-driven  approaches in IPC  guideline
development in the future.

Literature Review

HAIs contribute significantly to global morbidity,
mortality, and healthcare costs. The WHO estimates
point toward millions of cases annually with an
inordinate burden in LMICs [1]. The most recent point
prevalence survey for Europe by the ECDC confirmed
high infection rates in acute care facilities, headed by
pneumonia, bloodstream infections, and surgical site
infections [2]. Despite the broad dissemination of
evidence-based IPC guidelines, practice fidelity with
core practices is inconsistent. The WHO underscores
that most countries fall short of minimum IPC program
standards, limiting the effect of any technically sound
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advice [3].

Hand hygiene is one such example. While hand
hygiene remains the cornerstone of infection prevention
and control, recent systematic reviews show that mean
compliance of healthcare workers is often less than
60%, with reported compliance rates ranging from 30%
to slightly more than 50% depending on region, clinical
environment, and professional group [4-6]. Poor
adherence factors include heavy workload, misuse of
gloves, limited resources, and weak institutional safety
culture. These findings highlight the need for
interventions that extend beyond mandating what
healthcare workers are expected to do and instead create
facilitative environments where sustainable and regular
hand hygiene practice can be achieved.

Behavior change theories provide a framework for
effectively addressing these shortcomings. SCT
emphasizes reciprocal determinism—the dynamic
interaction among  personal, behavioral, and
environmental determinants [11]. In IPC, this is
reflected in the fact that self-efficacy, modeling by
peers, and feedback systems significantly influence
adherence. Interventions informed by SCT principles—
i.e., leadership modeling, self-efficacy training, and
performance feedback in real-time—have been shown
to improve hand hygiene compliance substantially, up
to 30-35% mentioned in certain studies [5,14].

Complementary frameworks support these results.
The Behavior Change Wheel [12] establishes
capability, opportunity, and motivation as the standards
for long-term behavior change. Similarly, the WHO
(2020) emphasized the role of behavioral aspects in
vaccine uptake in the context of the COVID-19
pandemic, emphasizing that technical measures are
only effective when accompanied by human motivation
and trust [10]. Hong Kong's experience with COVID-
19 also showed the importance of fast-tracked, adaptive
IPC approaches supported by staff participation and
leadership modeling [9].

Organizational resilience and culture are also
playing a growing part in IPC effectiveness, aside from
individual determinants. A systematic review published
recently identified heterogeneity of conceptualization
and measurement of resilience between different
healthcare systems, but commonality between themes
was found to be leadership commitment, empowerment
of staff, and adaptive capacity [13]. These are utilized
as part of the IPC, where organizational commitment
and leadership modeling take central roles in closing the
gap between guidelines and practice.

Challenges are especially important in resource-
limited environments. Institutional challenges like
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infrastructure deficits, lack of staff training, and
inadequate monitoring systems have been recognized
by Abalkhail and Alslamah (2022) as the major barriers
to pandemic IPC adoption [7]. These constraints make
it necessary to integrate organizational and behavioral
strategies into IPC guidelines for better feasibility and
sustainability across different healthcare facilities.
Evidence suggests that the incorporation of SCT
and other behavioral frameworks into IPC policies
would make the biggest difference in adherence [15-
17]. Some key hands-on activities are: modeled training
and peer coaching (Self-efficacy), visible leadership
modeling and peer checking (Observational learning),
dashboards of falling infection rates, delivered
immediately (Outcome expectations), best hand rub
placement, ergonomically-designed PPE
(Environmental influences), and instant feedback
mechanisms and reward systems (Reinforcement).
These approaches, supported by implementation
science and behavioral science, represent a fruitful path
to closing the long-standing practice-IPC policy gap.

Methodology
Study Design

This study employed a qualitative document
analysis (QDA) to determine the extent to which SCT
constructs are integrated into leading IPC guidelines
developed by the WHO and the CDC.

Data Sources and Document Selection
Guideline documents were obtained by purposive

sampling to ensure representation of popular, widely

disseminated IPC guidance published between 2010

and 2023. Selection criteria were:

1. Authorship: Documents or officially signed reports
by the WHO and/or the CDC.

2. Scope: Recommendations providing universal
infection  prevention recommendations for
healthcare settings (e.g., hand washing, isolation
precautions, basic practices). Pathogen-specific or
outbreak-related guidance was not included to
facilitate comparison.

3. Availability: Accessible documents in full text on
organizational websites.

According to the above criteria, 17 main sources
were analyzed that included both the WHO and the
CDC published literature. Among them, prominent
WHO sources were also the WHO Guidelines on Hand
Hygiene in Health Care (2009, revised 2021) and the
WHO Minimum Requirements for [PC Programs
(2023). Key CDC documents included were the CDC
Core Practices for Infection Prevention and Control in
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Healthcare Settings (2023) and the CDC Guideline for
Isolation Precautions (2007, revised 2023).

Further implementation materials (e.g., toolkits,
FAQs, and annexes) referenced within the core
guidelines were also analyzed to better understand if
there was any implicit guidance on conduct.

Analytical Framework
The analysis was guided by Bandura's Social

Cognitive Theory [11] in action through five constructs:

1. Self-efficacy: proposals for building confidence of
healthcare staff in the implementation of IPC, e.g.,
formal hand hygiene instruction supplemented by
peer mentoring schemes, prompting staff to adopt
best practice across different settings.

2. Observational learning: included methods such as
role modeling, peer pressure, or leadership
demonstration, for example, ward rounds where
nursing managers clearly demonstrate the correct
donning and doffing of PPE to encourage imitation
by junior staff.

3. Outcome expectations: were focused on the
leadership that reinforces the anticipated
advantages of IPC compliance, for example,
associating improved hand hygiene with decreased
catheter-associated infection rates on unit
dashboards.

4. Environmental influences: it was based on
consideration of organizational facilitators and
barriers, i.e., having alcohol-based hand rub
dispensers at each patient’s bedside and ensuring
leadership allocates resources for sufficient PPE
supplies.

5. Reinforcement: we looked at methods to sustain
behavior, including frequent compliance checks
with immediate feedback and rewards for
recognition of units that meet > 80% compliance.
These constructs were selected deductively, being

consistent with established behavioral theory but

allowing inductive identification of emergent sub-
themes.

Data Management and Coding

All documents were imported into NVivo 12 [18]
for systematic coding and analysis. An iterative coding
manual was developed with operational definitions,
inclusion/exclusion rules, and exemplar text passages
for each SCT construct. In order to maximize
transparency, the coding scheme was piloted on two
documents and then finalized before full use.

Two researchers separately coded a 20% sample of
documents, achieving high inter-coder reliability
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(Cohen's k = 0.82) for a more effective and higher level
of agreement [19]. Discrepancies were resolved
through discussion, and the agreed final coding was
applied to the entire dataset.

Analysis Strategy

The analytical process was completed in three
stages. Firstly, each SCT construct was quantified in
comparison with the coded text within every guideline
by frequency and percentages. Secondly, comparisons
were drawn between organizations (the WHO vs. the
CDC), time points (earlier vs. newer versions), and
document types (general IPC vs. topic-specific).
Thirdly, key themes were interpreted to elicit strengths,
gaps, and emerging trends. Constructs were also
examined in isolation and within integrated behavioral
frameworks.

Trustworthiness and Rigor

To ensure methodological rigor, the study followed
established guidelines of qualitative content analysis
[20]. Credibility was increased by double-coding,
triangulation with other resources, and the use of well-
tested SCT constructs. Dependability was maintained
by transparent reporting of coding approaches and
ongoing refinement of the analytical framework.
Confirmability was ensured through audit trail
documentation of coding decisions within NVivo.
Transferability was facilitated by describing the study
setting in depth, document selection, and analytic
processes to enable replication in other policy contexts.

Ethical Considerations

All the data used were taken from publicly available
guideline documents, and hence, ethical clearance was
not required. However, the research adhered to
responsible  research  practice through proper
referencing and accurate representation of the
documents assessed.

Table 1. Proportion of SCT Constructs Identified Across All [IPC
Guidelines.

SCT Construct Proportion of Total

Recommendations (%)

Self-efficacy 5-15
Observational learning 4-11
Outcome expectations 10-20
Environmental influences 15-25
Reinforcement 7-12

Values represent the proportion of guideline content coded under each SCT
construct relative to total recommendations.
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Results and Analysis
Overview of Document Characteristics

Seventeen guideline documents, produced by the
WHO and the CDC between the years 2010 and 2023,
were reviewed. They comprised both overall IPC
frameworks (e.g., the WHO Guidelines on Hand
Hygiene in Health Care; the CDC Core Practices for
Infection Prevention) as well as separate technical area
subjects (e.g., isolation precautions). The length of the
considered documents ranged from 42 to 300 pages,
reflecting differences in scope and detail. All the
documents were intended for use either internationally
or nationally across various healthcare environments
and were designed primarily for healthcare
administrators, infection preventionists, and clinical
front-line staff.

Proportion of SCT Constructs

As demonstrated in Table 1, the proportion of SCT
constructs from analysis of IPC guidelines showed that
environmental factors had the highest representation
(15-25%), reflecting a strong focus on infrastructural
and organizational compliance enablers. At the other
end, observational learning had the lowest rates (4—
11%), which suggests minimal focus on leadership
modeling and peer interventions. This disparity
suggests guideline content is skewed toward structural
determinants at the cost of the behavioral mechanisms
required for long-term maintenance of adherence.

Comparative Analysis: the WHO vs. the CDC
guidelines

Table 2 highlights that the WHO guidelines were
more about self-efficacy (15%) and observational
learning (11%) - they reflect greater attention to training
and role modeling. In contrast, the CDC guidelines
dedicated more attention to the reinforcement
mechanisms (10-12%), doing so predominantly by way
of formal monitoring and audit systems. These findings
reflect differential organizational concern, with the
WHO emphasizing capacity development and the CDC

Table 2. Comparative Emphasis on SCT Constructs in the WHO
vs. the CDC Guidelines.

SCT Construct WHO (%) CDC (%)
Self-efficacy Upto 15 Upto 8
Observational learning Uptoll Upto 6
Outcome expectations 10-20 9-14
Environmental influences 15-25 15-19
Reinforcement 7-9 10-12

Data represent the approximate percentage of content coded to each SCT
construct in the most recent guideline versions (2010-2023).
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emphasizing tracking accountability and monitoring
compliance.

Temporal Trends

Table 3 shows that the greatest temporal change
occurred in the WHO recommendations, with self-
efficacy increasing threefold (5% in 2010 to 15% in
2023) and observational learning increasing from 4% to
11%, reflecting increasing emphasis on building
confidence and role modeling over time. In contrast, the
CDC guidance showed Ilimited change in these
constructs, but the most significant expansion in
reinforcement systems (7% to 12%), as it would be
anticipated with their focus on monitoring and auditing.
Outcome expectations and environmental measures
increased moderately across both organizations, which
showed consistency, though less pronounced change in
these areas.

Integration of Constructs

While 82% of documents mentioned at least one
SCT construct, only 28% demonstrated integration of
more than one construct within the same
recommendation. The WHO's 2023 Minimum
Requirements for I[PC Programs, for example,
combined environmental determinants (material
availability) and outcome expectancies (reduction in
infection burden), but rarely tied these up with
reinforcement or observational learning. Such an
isolated application limits the potential of reciprocal
determinism, the simultaneous influence of personal,
behavioral, and environmental determinants
emphasized by SCT.

Critical Gaps Identified
Three significant gaps were discovered between
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guidelines:

1. Leadership Modeling Deficit: Measuring IPC
behavior modeling and participation was seldom
reported, and was present in < 11% of articles. It is
a missed opportunity, as observed compliance by
senior visible staff has been shown to increase
adherence up to 30%.

2. Restricted to Audits Feedback Mechanisms:
Reinforcement interventions were audit-based
only, with no mention of real-time, one-on-one
feedback mechanisms known to sustain behavioral
change.

3. Failure to Consider Behavioral Interdependencies:
Constructs were considered in isolation, and little
guidance was offered on how environmental
modification, self-efficacy  training, and
reinforcement could be integrated for synergistic
effects.

Emerging Exemplary Practices
Despite these gaps, there were some encouraging

practices found:

1. The WHO's competency
recommendation using simulation
specifically dealt with self-efficacy.

2. The CDC's application of unit-specific compliance
goals demonstrated reinforcement methods tailored
to organizational settings.

3. Both agencies increasingly used visual aids (e.g.,
dashboards, infographics) to communicate
outcome expectations, that is, infection reduction
data.

These events, though few in number, indicate a
growing but piecemeal awareness of behavioral science
in IPC policy formulation.

verification
exercises

Table 3. Temporal Trends in SCT Construct Emphasis in WHO and CDC IPC Guidelines (2010-2023).

SCT WHO 2010 WHO 2023 o o
Construct (%) (%) CDC 2010 (%) CDC 2023 (%)
Self-efficacy 5 15 3 8
Observaponal 4 1 5 6
learning
Reinforcement 6 9 7 12
Outcome 12 20 9 14
expectations
Environmental 13 25 15 19

influences

Notable Change / Trend

The both agencies increased focus on staff confidence and competence;
WHO’s inclusion of simulation training and skill-based modules
reflects a threefold rise in self-efficacy emphasis.

The WHO integrated structured mentorship, peer demonstration, and
role-modeling programs; The CDC added limited updates mainly in e-
learning visuals and examples.

Reinforcement mechanisms expanded—especially CDC’s emphasis on
feedback loops, audits, and performance-based recognition; The WHO
included more periodic feedback strategies.

The both agencies strengthened the link between IPC behavior and
measurable outcomes (infection rates, patient safety metrics),
highlighting behavioral accountability and institutional impact.
Consistent growth in attention to system-level supports—facility
design, supply availability, and leadership engagement—demonstrating
sustained environmental integration in IPC frameworks.

Percentages represent the proportion of guideline recommendations coded under each SCT construct. Data are based on a comparative qualitative content

analysis of the WHO and the CDC IPC guidelines (2010-2023).
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Discussion

This study evaluated the application of SCT
constructs in early IPC guidelines of the WHO and the
CDC from 2010 to 2023. The findings provide evidence
of incremental enhancement in the application of
concepts in behavioral science, particularly in the most
recent WHO guidelines, but also demonstrate persistent
gaps and inconsistencies across organizations and over
time.

Our analysis demonstrates that environmental
determinants were the most uniformly occurring
construct in recommendations, reflecting the continued
focus on infrastructural and organizational enablers
such as the availability of resources, design of facilities,
and the availability of hand hygiene products. While
these remain the most important components of IPC
programs, their occurrence demonstrates a continued

reliance on structural rather than behavioral
determinants of compliance [1,3].
Conversely, self-efficacy and observational

learning, both essential elements of SCT, were notably
underrepresented, considering their established worth
in producing enduring behavior change [11,12].
Significantly, the WHO guidelines, published from
2010 to 2023, recorded a threefold increase in mentions
such as ‘self-efficacy’ and a considerable increase in
mentions of ‘observational learning’, indicating a
growing recognition of the need to enhance healthcare
workers' confidence as well as the need to apply role
modeling [1]. The CDC guidelines, in contrast, place
comparatively less emphasis on such constructs and
emphasize, instead, mechanisms of reinforcement such
as compliance checking and benchmarking [2].

The fragmented integration of SCT constructs was
another major finding. Although the overwhelming
majority of documents included a minimum of one
behavioral determinant, only 28% of them showed
consistency across multiple constructs within a single
recommendation. For example, guidelines commonly
paired environmental modifications with outcome
expectations but did not connect them with
reinforcement or self-efficacy. Siloing, which defies the
reciprocal determinism principle, dynamic interaction
among self, environmental, and behavioral factors,
upon which SCT draws [11], is how this appears to have
occurred.

Poor adherence to core IPC practices, in particular
hand hygiene, is strongly documented within the
international literature. A systematic review found an
overall compliance of less than 60%, despite its
widespread recognition of its importance [4-6]. Our
study adds to the understanding of this implementation
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gap by showing that current guidelines remain
constrained in the use of behaviorally informed
interventions. Similar results have been obtained in
broader public health terms, where interventions
designed without explicit theoretical underpinning
consistently demonstrate weaker and less sustainable
effects compared to those grounded in behavioral
science [12].

The results validate the WHO's recognition of
behavioral drivers in the COVID-19 pandemic, when
uptake of vaccines and responsiveness to preventive
interventions were influenced by risk perceptions, trust,
and self-efficacy as profoundly as technical advice [10].
Outcomes from Hong Kong's COVID-19 response also
demonstrated the importance of rapidity, adaptive IPC
measures with staff engagement, as well as leadership
role-modeling [9].

Besides individual-level factors, organizational
culture and resilience are increasingly being regarded as
central to IPC success. A recent review described
variability in conceptualization and measurement of
resilience across health systems, but always pointed
towards leadership, empowered staff, and flexibility as
key components of success [13]. Nevertheless, analysis
in this paper revealed that leadership modeling, a
known facilitator of adherence to IPC, was only
practiced in < 11% of reports examined.

Across poorer-resource settings, the management of
behavioral science remains particularly concerning.
Abalkhail and Alslamah (2022) had attributed
institutional challenges such as weak infrastructure,
limited training, and weak monitoring systems as the
major barriers to [PC practice during pandemics [7]. As
HAIs disproportionately affect such facilities [1],
inclusion of SCT constructs in guidelines is not simply
a question of increased compliance but also of a
required advancement towards equity as part of the
infection prevention outcomes.

Our findings highlight the need for integrating the
Social Cognitive Theory (SCT) constructs in a more
systematic manner into the current IPC guidelines. The
leadership role-modeling needs to be explicit and foster
a culture of safety [13]. The self-efficacy needs to be
supported through scenario-based training and peer
mentoring [4-6,11]. Observational learning in this case
is guided by systematic role-modeling and leadership
demonstration interventions [21,22], and reinforcement
is strengthened when extended from audit alone to
include feedback in real time, including rewarding
mechanisms [22,23]. The inclusion of environmental,
individual, and organizational determinants within
combined frameworks represents a shift away from
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monitoring for compliance towards behaviorally
grounded guideline development.

Also, guideline developers would have to
collaborate with implementation science researchers to
incorporate evidence-tested frameworks such as the
Behavior Change Wheel [12] and resilience-based
approaches [13]. Utilizing digital innovations such as
mobile feedback systems, performance dashboards, and
virtual reality training also offers the possibility to
apply SCT principles across various healthcare settings

[9].

Strengths and Limitations

This study is among the first of its kind to explore
the IPC guidelines in depth from a behavioral science
viewpoint, making comparisons of content between
organizations and over time using SCT concepts. The
employment of an open coding strategy, cross-checking
of dual coders, and NVivo-supported analysis
maximizes credibility and replicability [20,24].

However, some limitations must be noted. First, the
analysis was restricted to published WHO and CDC

reports, excluding local implementations or
unpublished  institutional  guidelines.  Second,
notwithstanding high intercoder reliability,

interpretation of behavioral constructs remains partially
subjective. Third, guideline content was focused on in
this research at the expense of implementation; thus, the
effect of behavioral strategies on compliance was not
tested. Future studies must incorporate document
analysis with implementation studies and outcome
measures to find out more about how recommendations
derived from SCT function in practice.

Conclusions

This study used an analytical framework to examine
the inclusion of SCT constructs in the WHO and the
CDC IPC guidelines covering the period from 2010
through to 2023. Findings show that while behavioral
components are increasingly being recognized,
particularly in recent WHO updates, the emphasis is
still wvastly in the direction of environmental
components. Constructs such as self-efficacy,
observational learning, and reinforcement, which are
important in sustaining behavior change, are given
minimal mention.

Preeminence of technical and structural advice
highlights a persistent disjunction between guideline
content and any real compliance. Without deliberate
attention to increasing healthcare workers' confidence,
leadership modeling, and strategic reinforcement, IPC
policies can fail to achieve their desired outcome.
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Future guideline formulation will need to adopt
theory-based methods with SCT constructs interwoven
and reinforcing one another. Adoption of innovations
like electronic feedback systems, simulation-based
training, and organizational resilience strategies would
further enhance the implementation process. Systematic
use of behavioral science in application to IPC policy
will enhance compliance, reduce healthcare-associated
infections, and build resilient health systems.
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