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Mini-Review

Introduction
Epidemiology, often described as the “Cinderella of 
medicine”, is the foundational science of public health.1,2 
It focuses on uncovering the causes and risk factors of 
disease and injury and analyzing their occurrence patterns 
across individuals, communities, and populations.3 In 
addition, contemporary epidemiology employs advanced 
methods to study the distribution and determination 
of health and illness,4 providing a rational basis for 
public health and clinical decision-making.5 It is further 
essential in developing and implementing prevention and 
control strategies.3 Nearly 24 years ago, Wenat referred 
to hospital infection control as “an art, a science, and a 
business.” Healthcare-associated infections (HCAIs) pose 
a serious challenge due to rising antimicrobial resistance 
(AMR), delayed diagnoses, and inconsistent adherence to 
infection control protocols.6,7 

Despite the availability of infection control guidelines, 
many healthcare systems struggle with the timely 
identification of HCAIs, inadequate surveillance, and 
variable application of standard precautions. These gaps 
compromise patient safety and increase healthcare costs, 

necessitating innovative and evidence-based infection 
prevention and control (IPC) approaches.8,9

Accordingly, the public, government, and hospital 
industry demand effective control of nosocomial infections 
and infection-free environments for patient care.10,11 The 
role of the epidemiologist in hospital infection control 
programs is well recognized. Furthermore, the importance 
of the problem and the increasing demand for effective 
nosocomial infection control activities are increasing 
demands on the hospital infection control team (HICT). 
Considering that epidemiological concepts and methods 
are crucial to the successful implementation of an infection 
control program, the epidemiologist plays a crucial and 
increasingly important role as a member of the infection 
control team. Epidemiologists address these shortcomings 
by utilizing surveillance data to detect infection patterns, 
evaluating the effectiveness of interventions, and informing 
policy decisions through rigorous data analysis.12,13 In fact, 
their involvement ensures that infection control programs 
are reactive and proactive, targeting the root causes of 
transmission and resistance. This article will discuss the 
importance of having an epidemiologist on the HICT.
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Abstract
Background and aims: Epidemiologists play a pivotal role in the hospital infection control team 
(HICT) by applying the principles of disease surveillance, outbreak investigation, and data 
analysis. In addition, they help prevent and control healthcare-associated infections (HCAIs) 
while improving patient outcomes. This paper highlights essential contributions of these health 
workers within the HICT.
Methods: A descriptive review was conducted through searching PubMed, Scopus, and Google 
Scholar databases using several keywords, such as “epidemiologist(s), healthcare-associated 
infections, HICT, infection, and infection prevention and control (IPC)”. English articles 
published within the last ten years focusing on the role of epidemiologists in hospital IPC were 
included in this review.
Results: The findings revealed that epidemiologists contribute to identifying risk factors, detecting 
outbreaks, and developing evidence-based interventions. Moreover, they guide infection control 
practices, quality improvement initiatives, and education for healthcare workers. Effective 
collaboration between epidemiologists and HICT ensures a data-driven approach to IPC, leading 
to reduced infection rates, improved patient outcomes, and cost-effective healthcare delivery.
Conclusion: In general, integrating epidemiologists into HICT is essential for implementing 
evidence-based strategies to control HCAIs. More precisely, their involvement enhances patient 
safety, informs policy, and strengthens infection prevention efforts.
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Materials and Methods
This paper provides a descriptive review of the role 
of epidemiologists in HICT. A comprehensive search 
was conducted in major databases, including PubMed, 
Scopus, and Google Scholar. Moreover, a number of 
keywords, including “epidemiologist(s)”, “healthcare-
associated infections (HCAIs)”, “hospital infection 
control team (HICT)”, and “infection prevention and 
control (IPC)” were used to identify relevant studies. The 
inclusion criteria were studies published in English within 
the last ten years, focusing on the role of epidemiologists 
in managing and controlling infections in a hospital 
setting. These studies were selected based on their 
relevance to the topic and the quality of the evidence 
presented. The selected articles were then analyzed to 
extract key information regarding the methods used by 
epidemiologists in identifying risk factors, conducting 
outbreak investigations, and implementing evidence-
based interventions to control infections. 

Role of Epidemiology in Infection Control
As the foundation of public health, epidemiology is 
crucial in addressing the challenges of HCAIs.14 In 
addition, epidemiologists play a key role in understanding 
and managing infectious diseases in healthcare settings 
by utilizing various epidemiological methods (e.g., 
surveillance, outbreak investigation, and data analysis).15 
Additionally, central to these methods is the concept of 
risk assessment, which allows epidemiologists to identify 
associations between risk factors and health outcomes.16-18 
These associations help inform infection control 
policies and interventions that can prevent the spread of 
infections within healthcare facilities (HCFs). While risk 
assessment is essential, epidemiology involves other core 
methods, such as population-based studies and clinical 
expertise, which help identify at-risk groups and target 
interventions.19,20 These methods help the healthcare 
team make evidence-based decisions that improve patient 
safety while reducing healthcare costs. Therefore, the role 
of an epidemiologist in the HICT is not just reactive but 
proactive, helping to prevent infections by addressing the 
root causes of transmission and resistance.21

Hospital Infection Control Team
All hospitals face the difficult challenge of providing 
high-quality patient care while safeguarding their health 
and safety. The possibility of acquiring nosocomial 
(or hospital-acquired) infections is one of the most 
disturbing aspects of caring for patients.22 Nosocomial 
infections are particularly prevalent in the hospital 
environment, where they may affect patients at their most 
vulnerable.23,24 Infections are acquired through various 
routes, such as the hands of caregivers and exposure to 
the hospital environment. Each can greatly benefit from 
implementing and maintaining a well-functioning HICT 
containing representatives of various professions and 
specialties involved in the problem.24,25 The members 

of a typical HICT include infection control nurses, 
clinical microbiologists, epidemiologists, infectious 
disease physicians, and environmental health officers. 
Each of these professionals plays a unique role; for 
instance, infection control nurses oversee surveillance 
and implement guidelines, and microbiologists provide 
diagnostic support. Further, epidemiologists analyze data 
to detect patterns and inform interventions. These roles 
are highly interdependent: for example, the epidemiologist 
may identify an outbreak through data analysis, prompting 
microbiologists to confirm the pathogen, while nurses 
and physicians coordinate patient care and isolation 
protocols. Maintaining a functional control team requires 
time and resources, which are often limited in a healthcare 
setting. Limited staffing, inadequate training, and a lack of 
timely data hinder the effectiveness of the HICT. Budget 
constraints may also restrict the availability of necessary 
infection prevention supplies, such as personal protective 
equipment and hand sanitizers (alcohol-based hand rubs 
and handwashing facilities). A universal question is “Are 
we in control?” or “Are we in prevention?” The effort 
will always be most cost-effective if the HICT identifies 
areas where greater attention is necessary. A well-
functioning HICT is an essential resource for the care of 
hospitalized patients. Even in well-resourced hospitals, 
good teamwork is needed to accomplish the infection 
control goals. However, the burden is even heavier in 
resource-limited settings, where the absence of dedicated 
personnel or infrastructure may severely limit the impact 
of infection control efforts. Moreover, the best answers to 
such questions can be obtained from an epidemiologist.

Importance of Epidemiologists in Hospital Infection 
Control
Epidemiologists are becoming increasingly important 
figures in hospital infection control, not only because of 
their professional epidemiologic skills, but also because, in 
many instances, they are independent of administrative or 
clinical biases and ambition.15 They can coordinate efforts 
to improve hospital infection control programs. Because 
of their limitations, physicians have not always been as 
effective as expected in enhancing hospital infection 
control programs. Infection control must involve the 
entire hospital staff.26 Additionally, physicians often have 
limited practical knowledge of hygiene and public health 
administration.27 When well-informed, they understand 
that hospital infection control is a discipline in itself, as 
the medical profession has long admired public health but 
has rarely had a full partner in this field.28

Epidemiologists are responsible for the hospital 
infection control committee. They are knowledgeable and 
capable of analyzing and interpreting hospital infection 
surveillance system data. In addition, they use statistical 
tools to identify infection trends, detect early signs of 
outbreaks, and evaluate the effectiveness of control 
measures over time. Moreover, they scrutinize even the 
smallest changes and investigate potential sources (e.g., 
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contaminated equipment or lapses in hygiene practices). 
For example, when there is a sudden rise in bloodstream 
infections in a specific unit, an epidemiologist can track 
infection rates, compare them to historical data, and guide 
targeted interventions that others may overlook. Further, 
epidemiologists bring a unique skill set to the HICT; 
they are trained in outbreak investigation, statistical 
modeling, and surveillance system evaluation. These skills 
complement the expertise of infection control nurses 
(guideline implementation and monitoring), clinical 
microbiologists (laboratory confirmation), and infectious 
disease physicians (clinical care). More precisely, the 
epidemiologist’s role is to integrate all infection-related 
data to support IPC programs within the hospital.15

Standard Infection Control Precautions in Medical 
Settings
Standard infection control precautions and additional 
essential measures provide a practical approach to 
ensuring safe and appropriate care of all patients in 
HCFs. Infection control in the context of universal health 
coverage implies that everyone should receive quality care 
without experiencing financial hardship.29 To achieve this 
goal, health systems must have the capacity to maintain a 
clean and safe healthcare environment.30 This is essential to 
protect patients, healthcare workers (HCWs), and visitors 
from HCAIs.31 Effective infection control measures 
and the consistent application of standard precautions 
are among the core strategies to prevent the spread of 
infectious diseases.32 The principles of infection control 
are grounded in long-standing, evidence-based practices 
that have been applied in some form for centuries. They 
are based on the concept that patients’ blood, body fluids, 
secretions, and excretions may contain infectious agents 
capable of transmitting disease to HCWs and others in the 
healthcare environment. Implementing infection control 
measures aims to minimize the risk of exposure to or 
transmission of infections.33 These may include infections 
contracted by patients or acquired from others within the 
HCFs, including HCWs and staff. The ultimate goal is to 
reduce the risk of infection among patients, healthcare 
personnel, and all staff within HCFs.

Duties of Epidemiologists in the Hospital Infection 
Control Team
Studies of hospital infection control have shown that the 
surveillance of hospital-acquired infections by trained 
epidemiologists, combined with infection control 
methods, is highly effective in preventing and reducing 
these infections.34 Similar to their predecessor Ignaz 
Semmelweis, the pioneer of hospital epidemiology (1950), 
modern epidemiologists identify outbreaks and intervene 
to prevent infectious diseases within healthcare settings.35 
Some of the core duties of epidemiologists in the hospital 
infections committee are as follows:
1.	 Analyzing surveillance data and converting them 

into meaningful information with comparable rates

2.	 Conducting studies on the incidence and prevalence 
of hospital infections and their associated risk factors 

3.	 Participating in drafting and updating executive 
protocols 

4.	 Contributing to the annual infection control plan to 
foster cross-disciplinary collaboration 

5.	 Evaluating policies and unit performance and 
preparing reports for the HICT

6.	 Assessing infection risks and outbreak potential 
within the hospital

7.	 Providing essential data for infection management 
and reporting to relevant authorities

8.	 Identifying pathways of infection transmission and 
spread inside the hospital.

The responsibilities of epidemiologists extend beyond 
routine surveillance and data analysis.36 They also 
provide expert guidance to infection control nurses, 
support implementing emergency response protocols 
during outbreaks, and conduct root-cause analyses 
when unexpected infection clusters arise.37 Additionally, 
epidemiologists propose evidence-based, context-specific 
control measures, ensure the accurate documentation 
and reporting of hospital-acquired infection within 
electronic surveillance systems, and verify that reported 
cases comply with standardized definitions and clinical 
criteria. Beyond these technical roles, epidemiologists 
frequently contribute to policy development, training, 
and staff education on IPC strategies.15 Furthermore, 
they play a central role in addressing emerging threats, 
including AMR or pandemics, such as coronavirus 
disease 2019. Each year, many epidemiologists are trained 
at the master’s and doctoral levels worldwide. In addition, 
hospitals that effectively integrate these professionals into 
their infection control team benefit from considerably 
reduced rates of healthcare-associated infections, 
improved patient safety, and stronger preparedness for 
future public health challenges. 

Results
The descriptive literature review revealed that 
epidemiologists noticeably contribute to detecting, 
managing, and preventing HCAIs within HICT. Studies 
from the past ten years consistently emphasize the 
epidemiologist’s central role in outbreak investigations, 
where timely identification of infection sources leads 
to effective containment strategies. The literature also 
highlighted the importance of continuous epidemiological 
surveillance in identifying trends and high-risk areas, 
allowing for early intervention and resource allocation. 
Moreover, epidemiologists have been shown to drive the 
adoption of evidence-based protocols (e.g., antimicrobial 
stewardship programs and improved hand hygiene 
practices), which reduce transmission rates and healthcare 
costs. Similarly, several studies reported improved clinical 
outcomes and decreased length of hospital stay when 
infection control strategies were guided by systematic 
epidemiological data analysis. Overall, the findings 
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demonstrated that integrating epidemiologists into 
HICT enhances the scientific rigor and the operational 
effectiveness of infection prevention efforts.

Discussion
Epidemiology is a cornerstone of public health, particularly 
within hospital settings where the risk of nosocomial 
infections is prevalent.1-3 The increasing complexity of 
patient care and the rise of antibiotic-resistant infections 
underscore the necessity of the dedicated epidemiologists’ 
membership in infection control teams.6,8,15 One primary 
argument for including epidemiologists in the HICT is their 
unique ability to analyze data and identify trends related to 
infection outbreaks.4,5,12 They employ rigorous methods to 
assess the incidence and prevalence of infections, allowing 
them to devise targeted interventions.1,3 For instance, 
by examining patterns in hospital-acquired infections, 
an epidemiologist can pinpoint specific departments 
or procedures that may require additional scrutiny or 
resources.6 Their expertise in transforming complex data 
into actionable insights is crucial for formulating effective 
infection control protocols.

Another significant perspective emphasizes how 
epidemiologists act as neutral parties who can mediate 
between various stakeholders within a hospital 
environment.29,36 Often, clinical staff may have competing 
interests that hinder collaboration on infection control 
measures.18,28 Epidemiologists are typically perceived 
as independent professionals who can advocate for 
evidence-based practices without being entangled in 
administrative politics or personal ambitions.1,36 This role 
is vital in fostering a culture of safety and compliance 
among HCWs, thereby enhancing overall patient 
care.11,33,34 However, integrating epidemiologists into 
hospital settings has its own challenges. Despite their 
critical contributions, epidemiologists face numerous 
challenges that may impede their effectiveness.36 One such 
challenge is the ongoing struggle for adequate resources 
and support from hospital administrations. Infection 
control initiatives often require substantial investment 
in surveillance systems, staff training, and education 
programs, resources that may be scarce during budget 
cuts or organizational restructuring.20 To overcome these 
resource limitations, epidemiologists must actively engage 
in advocacy efforts by demonstrating the long-term cost-
effectiveness of preventive health measures and patient 
safety benefits.15,22,32 In addition, developing compelling 
business cases using hospital-specific data and outcomes 
can help secure administrative support and funding. 
Additionally, there is often resistance from clinical staff 
who may view infection control measures as burdensome 
rather than beneficial. Addressing staff resistance requires 
a multifaceted strategy that includes continuous education, 
involving frontline staff in decision-making, and 
highlighting success stories and data-driven results from 
past interventions. Moreover, creating interprofessional 
workshops and feedback forums can enhance staff buy-

in while reducing resistance. These challenges require 
strong leadership and institutional culture shifting toward 
valuing preventive health measures.8,22

Looking ahead, the demand for skilled epidemiologists 
will likely continue to grow due to several factors, 
including an aging population, advancements in medical 
technology, and emerging infectious diseases.1,8,22,36 
Considering that hospitals increasingly rely on evidence-
based practices to enhance patient outcomes while 
managing costs effectively, the role of epidemiologists 
will expand beyond traditional functions into areas such 
as policy development, health systems strengthening, 
and strategic planning for public health emergencies.1,8, 

21,22,36 Moreover, there is a pressing need to cultivate 
future generations of epidemiologists equipped to tackle 
these challenges head-on. Educational institutions must 
prioritize training programs focused on practical skills 
relevant to hospital settings while emphasizing team-
based learning, interdisciplinary collaboration, and 
effective communication across all levels of healthcare.

Conclusion
Overall, epidemiology plays an important role in 
improving nosocomial infections. The contribution 
of epidemiologists has increased and will continue to 
grow as nosocomial infections become more prevalent. 
This review summarized developments in hospital 
epidemiology and nosocomial infection control and the 
pivotal role of the epidemiologist. The need for hospital 
epidemiology and infection control programs has 
globally increased since their inception. The demand for 
epidemiologists will continue to expand with the increase 
in hospital care, the aging population, the discovery of 
new antibiotics and the need to manage their use to reduce 
antibiotic resistance, the introduction of new invasive 
methods and technologies in various fields, and the 
increasing complexity of patients. These health workers 
are responsible for establishing healthcare processes, 
systems, and policies. Nowadays, epidemiology is not 
only a profession or specialty but also a critical tool for 
addressing future endemics, epidemics, and pandemics, 
managing drug resistance, overcoming disease outbreaks, 
and responding to unknown health threats. Only with this 
tool can we step into the world of the unknown. Based on 
their knowledge of the spread of nosocomial infections, 
epidemiologists are responsible for questioning and 
eliminating unnecessary preventive measures, thus 
helping to reduce hospital expenses. Nonetheless, many 
challenges lie ahead for epidemiologists. The need to 
engage and educate the next generation of epidemiologists 
and prepare them to confront these challenges requires its 
own planning. Accordingly, it is appropriate for societies 
to step into this arena now, as time is of the essence; 
tomorrow will be too late.

In summary, integrating epidemiologists into HICT 
represents a critical strategy for reducing nosocomial 
infections while enhancing patient safety. By leveraging 
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their analytical skills and fostering collaboration among 
diverse healthcare stakeholders, epidemiologists play 
an indispensable role in shaping effective infection 
prevention policies. However, addressing resource 
limitations and resistance within clinical settings remains 
essential for maximizing their impact. As we move 
into an era of complex health challenges, empowering 
epidemiologists will be key to safeguarding public health 
within our hospitals.

Future Implications
Future research in hospital epidemiology should prioritize 
specific areas, including combating AMR, adopting 
innovative surveillance technologies, and leveraging 
big data to strengthen IPC. Targeting this area will 
provide hospitals with timely, actionable, evidence-based 
information to effectively manage and prevent HCAIs. 
Research on AMR is particularly crucial, as resistant 
infections are becoming increasingly prevalent in hospital 
settings. Implementing cutting-edge surveillance tools 
(e.g., real-time infection tracking and predictive analytics) 
will allow hospital teams to access more accurate and 
timely data for infection control. Additionally, big data 
offer substantial potential for detecting patterns and 
predicting outbreaks, enabling hospitals to respond 
swiftly and effectively.

As the healthcare landscape evolves, the need for 
specialized training programs for epidemiologists 
becomes more pressing than ever. Training should equip 
epidemiologists with up-to-date knowledge of infection 
control techniques and surveillance systems and the skills 
to interpret complex data sets. In addition, continuous 
education is essential to keep professionals current 
with emerging infectious diseases, new technological 
advancements, and evolving health policies. Hospitals 
should invest in comprehensive training programs to 
ensure that their epidemiologists are completely prepared 
to confront future health threats effectively. 

Call to Action
In light of the increasing complexity of healthcare 
challenges, hospitals must invest in infection control 
programs and prioritize the development of hospital 
epidemiology expertise. By strengthening the role of 
epidemiologists within the healthcare team, hospitals can 
reduce nosocomial infections, improve patient safety, 
and enhance the overall quality of care. More precisely, 
investment in education and training will prepare the 
next epidemiologists to confront emerging health crises, 
ensuring a safer and healthier patient environment.
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