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Beyond awareness: evaluating the impact of a
hospital-wide, multi-station infection prevention and
control (IPC) innovation campaignh on core hospital
infection control committee (HICC) performance metrics

- a pre-post audit study

Uber das Bewusstsein hinaus: Bewertung der Auswirkungen einer
krankenhausweiten, mehrstufigen Kampagne zur Infektionspravention
und -kontrolle (IPC) anhand der zentralen Leistungskennzahlen des

Krankenhausinfektionskontrollkommitees - eine

Vorher-Nachher-Audit-Studie

Abstract

Background: Infection prevention is fundamental to patient safety, yet
conventional audits often fall short in driving sustained behavioural
change. To address this, Arete Hospitals implemented a hospital-wide,
multi-station infection prevention and control (IPC) innovation campaign
during the International Infection Prevention Week 2025, featuring im-
mersive, department-specific activities such as hand hygiene, usage of
personal protective equipment, disinfecting cleaning of surfaces, and
IPC knowledge.

Aim: To assess the effectiveness of these interactive, staff-led interven-
tions—anchored in gamified learning and positive reinforcement—in
improving core Hospital Infection Control Committee (HICC) performance
metrics.

Methods: A quasi-experimental pre-post audit was conducted across
clinical and support departments. Key performance indicators included
hand hygiene, standard and transmission-based precautions, bundle
care adherence, rates of health-care associated infections (HAIl), safe
injection practices, housekeeping, and biomedical waste management.
Results: The campaign engaged 215 healthcare workers (HCWSs) with
participation rates above 85% and strong positive feedback. Adherence
improved significantly across all domains: hand hygiene rose from 62%
to 84%, PPE adherence from 68% to 87%, biomedical waste segregation
from 71% to 90%, environmental disinfecting cleaning from 74% to
88%, and safe injection practices from 80% to 92%. These gains,
achieved with minimal financial investment, highlight the cost-effective-
ness and sustainability of gamified IPC interventions in embedding a
resilient infection-prevention culture.

Conclusion: This cost-effective, immersive IPC innovation campaign
transformed routine audits into dynamic process improvements, deliv-
ering measurable adherence gains. By reinforcing indirect yet pivotal
safety practices, it embedded a resilient infection prevention culture,
proving dedicated time alone can catalyse sustainable patient safety
outcomes.

Keywords: infection control, standard precautions, hand hygiene,
personal protective equipment, transmission-based precautions, waste
management, medical audit, knowledge health personnel, quality
assurance, gamified learning, efficacy hospital IPC campaign
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Zusammenfassung

Hintergrund: Infektionspravention ist grundlegend fur die Patientensi-
cherheit, doch herkdmmliche Audits reichen oft nicht aus, um nachhal-
tige Verhaltensdnderungen zu bewirken. Um diesem Defizit zu begegnen,
flhrten die Arete Hospitals wahrend der Internationalen Infektionspra-
ventionswoche 2025 eine krankenhausweite, mehrstufige infection
prevention and control (IPC)-Innovationskampagne durch. Diese bein-
haltete die Uberpriifung kritischer abteilungsspezifische Aktivitaten wie
Handehygiene, Einsatz von personlicher Schutzausrustung, desinfizie-
rende Flachenreinigung und IPC-Kenntnise.

Ziel: Bewertung der Wirksamkeit dieser interaktiven, von Mitarbeitenden
geleiteten Interventionen - basierend auf spielifiziertem Lernen und
positiver Verstarkung - zur Verbesserung zentraler Leistungskennzahlen
des Hospital Infection Control Committee (HICC).

Methode: Es wurde eine quasi-experimentelle Vorher-Nachher-Audit-
Studie in klinischen und unterstitzenden Abteilungen durchgefuhrt.
Wichtige Leistungsindikatoren waren Handehygiene, Basishygiene und
transmissionsbasierte Hygienemafinahmen, Einhaltung von Bundle-
Care-Protokollen, Rate Health-care assoziierter Infektionen, sichere In-
jektionspraktiken, Hauswirtschaft sowie Entsorgung von Krankenhaus-
abfallen.

Ergebnisse: Die Kampagne bezog 215 Mitarbeitende ein, mit Teilnah-
mequoten tber 85% und sehr positiver Rickmeldung. Die Adherence
verbesserte sich signifikant in allen Bereichen: Handehygiene stieg von
62% auf 84%, PPE-Adharenz von 68% auf 87%, die Genauigkeit der
Abfalltrennung von 71% auf 90%, die Reinigungsergebnisse von 74%
auf 88% und die sicheren Injektionspraktiken von 80% auf 92%. Diese
Verbesserungen wurden mit minimalem finanziellem Aufwand erzielt
und verdeutlichen die Kosteneffizienz sowie Nachhaltigkeit gamifizierter
IPC-Interventionen zur Etablierung einer widerstandsfahigen Praventi-
onskultur.

Schlussfolgerung: Diese kosteneffiziente, immersive IPC-Innovations-
kampagne verwandelte routineméafige Audits in dynamische Prozess-
verbesserungen und fuhrte zu messbaren Adherence-Steigerungen.
Durch die Starkung indirekter, aber entscheidender Sicherheitspraktiken
wurde eine widerstandsfahige Kultur der Infektionspravention etabliert.
Die Studie zeigt, dass bereits die gezielte Investition von Zeit nachhaltige
Ergebnisse fur die Patientensicherheit katalysieren kann.

Schlusselwoérter: Infektionskontrolle, Basishygiene, Handehygiene,
Schutzkleidung, Ubertragungsbezogene SchutzmafRnahmen, Entsorgung,
medizinisches Audit, Qualitatssicherung, spielifiziertes Lernen,
Krankenhausweite IPC-Kampagne Wirksamkeit
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Introduction

Healthcare-associated infections (HAIs) remain a major
global challenge, contributing to increased morbidity,
mortality, prolonged hospital stays, and financial burden
on health systems. The World Health Organization (WHO)
estimates that hundreds of millions of patients are af-
fected annually, with HAls being a leading cause of pre-
ventable harm in healthcare settings. They are also a
major driver of antimicrobial resistance (AMR), further
complicating treatment outcomes [1].

Infection Prevention and Control (IPC) is recognized as
the cornerstone of patient safety. Effective IPC programs
encompass multimodal strategies including surveillance,

education, audits, and feedback mechanisms [2]. Nation-
al guidelines, such as those from India’s Ministry of Health
and Family Welfare, emphasize structured IPC programs
covering hand hygiene, standard and transmission-based
precautions, biomedical waste management, and envi-
ronmental disinfecting cleaning [3].

Despite established protocols, routine audits and didactic
training often plateau at awareness, failing to sustain
behavioural change among HCWs [4]. Literature increas-
ingly highlights the importance of interactive, participatory
approaches - including gamification, simulation, and
department-specific engagement - to enhance motivation
and embed IPC principles into daily practice [5]. Gamifi-
cation strategies, for example, leverage psychological
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drivers such as competition, rewards, and positive rein-
forcement to improve adherence to hand hygiene and
personal protective equipment (PPE) use [6].
Cost-effectiveness is another critical dimension. Economic
evaluations show that IPC interventions, even simple
ones like hand hygiene promotion and waste segregation,
are highly cost-effective compared to the burden of HAls
[7]. Importantly, many innovative approaches require
minimal financial investment, relying instead on dedicated
time, creativity, and staff engagement to achieve measur-
able outcomes [8].

Recent reviews emphasize that indirect measures - such
as improved housekeeping, safe injection practices, and
biomedical waste segregation - though not always directly
linked to patient outcomes, are pivotal in reducing infec-
tion risks and strengthening institutional safety culture
[9], [10]. These measures form the backbone of IPC, en-
suring that patient safety is safeguarded through consis-
tent, system-wide practices.

Against this backdrop, Arete Hospitals designed a hospi-
tal-wide, multi-station IPC innovation campaign during
the International Infection Prevention Week 2025. Activ-
ities such as glow-and-go, bug hunt, gear up grid, and IPC
crime scene exemplify immersive, department-specific
interventions that go beyond routine practices. This study
evaluates the impact of these participatory innovations
on core Hospital Infection Control Committee (HICC) per-
formance indicators using a pre-post audit design, thereby
contributing to the growing evidence based on process
innovations and outcome improvement in IPC.

Aims and objectives

The primary aim was to evaluate the impact of a hospital-
wide, multi-station IPC innovation campaign on core HIC
performance indicators using a pre-post audit design.
The following input variables were analyzed:

* Effectiveness of participatory, gamified interventions
(e.g., glow-and-go, bug hunt, gear up grid, IPC crime
scene) in improving staff adherence to IPC practices,

* changes in awareness, motivation, and behavioural
adherence among HCWs following interactive IPC
activities,

* cost-effectiveness of innovative, low-resource IPC
strategies compared to traditional audit and training
methods,

* role of indirect measures (housekeeping, biomedical
waste segregation, safe injection practices, environ-
mental cleaning) in strengthening institutional safety
culture,

¢ the evidence base of process innovations in IPC,
highlighting their potential for scalability and sustain-
ability in resource-limited settings.

The following factors influencing implementation were
analyzed:

¢ Barriers and facilitators influencing staff participation
in gamified IPC interventions,

* insights into how immersive, department-specific en-
gagement can be integrated into routine IPC programs
for long-term adherence,

» feasibility of embedding participatory IPC campaigns
into annual hospital quality improvement frameworks.

Method
Study design

A quasi-experimental, pre-post audit design was employed
to evaluate the impact of participatory IPC innovations
on adherence with hospital infection control practices.
The study was conducted during the International Infec-
tion Prevention Week 2025 at Arete Hospitals, Hyderabad.

Setting

The study was carried out across multiple hospital depart-
ments including wards, ICUs, outpatient areas, laborato-
ries, and support services. The campaign was designed
as a hospital-wide, multi-station intervention to ensure
inclusivity and cross-departmental participation.

Participants

All categories of HCWs including doctors, nurses, house-
keeping staff, laboratory personnel, operation-theater
nurses and technicians, catheter lab oratory nurses and
technicians, central sterile supply department (CSSD),
dialysis technicians, food and beverages staff, and admin-
istrative staff were invited to participate. Participation
was voluntary but strongly encouraged through depart-
mental engagement and leadership endorsement.

Intervention

A set of interactive, gamified IPC activities were imple-
mented:

* Hand hygiene (glow-and-go): Adherence was measured
via direct observation and GlowGerm demonstrations
using fluorescent tracer,

¢ bug hunt: Environmental cleaning and surface contam-
ination awareness,

e gear up grid: PPE donning/doffing drills in a timed,
competitive format,

¢ |PC crime scene: Simulation-based identification of
IPC breaches in a staged clinical scenario,

* poster - Visual storytelling of IPC practices for aware-
ness and recall,

¢ mini-Clip - Short video demonstrations of correct vs.
incorrect IPC practices,

* breach patrol - Spot-the-error activity highlighting IPC
lapses in clinical workflows,

» safe or sorry - Scenario-based decision-making game
on infection prevention choices,
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* bin it right - Biomedical waste segregation drills with
color-coded bins,

* linen logic - Correct handling and segregation of hos-
pital linen,

* PPE ramp walk - Demonstrative walk-through of PPE
use, showcasing correct adherence,

* bug hunt - cleaning challenges for high-touch surfaces,

* quiz (department-wise) - Tailored IPC knowledge
checks for doctors, nurses, housekeeping, lab, techni-
cians, food and beverage staff, and administrative
staff.

Each station was designed to reinforce core IPC practices
while fostering motivation, recall, and team-based learn-

ing.
Data collection

Baseline audit data were collected one week prior to the
campaign using standardized IPC checklists aligned with
national guidelines. Post-intervention audit data were
collected within one week after the campaign using the
same tools.

Key indicators and outcome

Key indicators included hand hygiene adherence rates,
PPE adherence, biomedical waste segregation, environ-
mental disinfecting cleaning scores, safe injection prac-
tices, and linen and housekeeping adherence.

Primary outcome measures included improvement in
adherence scores across core IPC indicators. Secondary
outcomes included:

¢ Staff engagement levels (measured via participation
counts and feedback forms),

¢ cost-effectiveness of interventions (time and resource
utilization vs. adherence improvement),

¢ qualitative feedback on feasibility and acceptability of
gamified IPC strategies.

Data analysis

Quantitative data were analyzed using paired t-tests or
Wilcoxon signed-rank tests (depending on distribution)
to compare pre- and post-intervention adherence scores.
Qualitative feedback was thematically analyzed to identify
barriers, facilitators, and perceived impact.
Cost-effectiveness was assessed by comparing resource
inputs (materials, staff time) against measurable adher-
ence gains.

Ethical considerations

Institutional approval was obtained from the Hospital In-
fection Control Committee (HICC). Participation was vol-
untary, with anonymity maintained in feedback collection.
No patient data were involved; the study focused exclu-
sively on staff practices and environmental measures.

Results

Participant engagement

A total of 215 HCWs participated across departments
(doctors: 42; nurses: 98; housekeeping staff: 45;
laboratory staff: 20; administrative/support staff: 10).
The participation rates exceeded 85% of targeted staff,
demonstrating strong acceptance of gamified IPC inter-
ventions. Feedback forms indicated that 92% of parti-
cipants found the activities engaging and more memor-
able than routine training sessions.

Improvement by intervention

The multi-station IPC innovation campaign led to statisti-
cally significant improvements across all core IPC indica-
tors - hand hygiene, PPE, biomedical waste segregation,
environmental cleaning, and safe injection practices -
between 12-22% (Table 1). Staff reported that the glow-
and-go activity improved the recall of the “5 moments of
hand hygiene.” In terms of PPE, the gear up grid station
highlighted common donning/doffing errors, which de-
creased significantly post-intervention. Staff reported that
competitive segregation drills reinforced color-coded bin
usage. The Bug Hunt activity increased awareness of
high-touch surfaces and contamination risks. Simulation-
based “IPC crime scene” helped staff identify breaches
in sharps disposal and aseptic technique.

Cost-effectiveness

The campaign required minimal financial investment
(station materials, GlowGerm kits, posters, and staff time).
Compared to the estimated costs of managing HAls, the
interventions were highly cost-effective, with measurable
adherence gains achieved at low resource input.

Qualitative feedback and insights

”

Staff described the campaign as “fun,
and “practical.”

Key facilitators were departmental leadership support,
competitive elements, enhanced motivation, and engage-
ment with immediate feedback.

Reported barriers were time constraints in high-acuity
areas, initial hesitation among senior staff, and competing
clinical priorities.

Participants and managers highlighted the feasibility of
embedding such campaigns into annual hospital quality
improvement frameworks, noting their low resource re-
quirements and high acceptability across diverse staff
categories.

“memorable,”
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Scope Baseline (%) | Post-intervention (%) | Improvement (%) | Significance (p)
Hand hygiene 62 84 22 <0.001
PPE 68 87 19 <0.01
Biomedical waste 7 90 19
segregation
Disinfecting cleaning 74 88 14 <0.05
and housekeeping
Safe injection practices 80 92 12
Table 1: Adherence before and after intervention
Discussion Notes

The study demonstrates that participatory, gamified inter-
ventions can significantly improve adherence with core
IPC practices. Traditional audit-based training often
achieves awareness but fails to sustain behavioural
change. In contrast, immersive activities such as glow-
and-go, bug hunt, gear up grid, and IPC crime scene
fostered active engagement, competition, and immediate
feedback, leading to measurable improvements across
hand hygiene, PPE adherence, biomedical waste segre-
gation, environmental cleaning, and safe injection prac-
tices.

These findings align with emerging literature that high-
lights gamification and simulation as effective strategies
for embedding IPC principles into daily routines. The
statistically significant gains observed underscore the
potential of low-cost, high-impact interventions to
strengthen hospital safety culture. Importantly, the cam-
paign required minimal financial investment, relying on
creativity and staff participation rather than expensive
resources, thereby demonstrating cost-effectiveness in
resource-limited settings.

Qualitative feedback confirmed high acceptability, with
staff reporting that the activities were memorable and
practical. Barriers such as time constraints in high-acuity
areas were noted, but overall participation exceeded ex-
pectations, suggesting feasibility for routine integration.
Outcomes include improved adherence scores, enhanced
staff motivation, and strengthened institutional readiness
for audits and accreditation. The campaign also provided
a replicable model for participatory IPC engagement that
can be scaled across departments and institutions.

Conclusion

Participatory IPC innovations are effective, feasible, and
sustainable. Embedding gamified, department-specific
interventions into routine hospital practice can signifi-
cantly enhance adherence, reduce infection risks, and
contribute to a stronger culture of patient safety. The in-
terventions were cost-effective, scalable, and sustainable,
making them suitable for integration into routine hospital
IPC programs.
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