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Abstract: Infection prevention and control (IPC) in family medicine is a fundamental 
aspect of primary healthcare, playing a key role in reducing the transmission of 
infectious diseases in community settings. This narrative review explores current IPC 
practices in outpatient and family medicine settings, identifies major challenges, and 
discusses future directions for improvement. A structured literature search was 
conducted using major databases, including PubMed, Scopus, Web of Science, and the 
Cochrane Library, focusing on studies related to IPC, antimicrobial resistance, and 
primary care infections. The review highlights that family medicine clinics face a high 
burden of infectious diseases, particularly respiratory, gastrointestinal, and skin 
infections. Core IPC measures such as hand hygiene, standard precautions, 
environmental cleaning, safe injection practices, and appropriate use of personal 
protective equipment remain the foundation of infection control. However, their 
implementation is often inconsistent due to resource limitations, training gaps, 
infrastructural constraints, and behavioral factors. The review also emphasizes the 
importance of antimicrobial stewardship and vaccination as integrated components of 
IPC. Lessons from the COVID-19 pandemic further underline the need for 
preparedness, telemedicine integration, and stronger infection control systems in 
primary care. Overall, strengthening IPC in family medicine requires coordinated 
efforts at clinical, organizational, and policy levels to improve patient safety and 
reduce the burden of infectious diseases and antimicrobial resistance globally. 
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Introduction 
Infections remain one of the most common reasons for 
people to seek care in primary care and family medicine 
settings. From respiratory tract infections to skin, 
urinary, and gastrointestinal infections, family 
physicians manage a large proportion of the global 
infectious disease burden. In many countries, especially 
low and middle-income regions, primary care clinics are 
often the first and sometimes the only point of contact 
for patients. This makes infection prevention and 
control (IPC) not just a hospital concern, but a critical 
responsibility within outpatient and family medicine 
settings as well [1]. This highlights the need for strong 
and practical IPC measures at the primary care level. 

Infection prevention and control in family medicine is 
essential because these settings often lack the strict 
infrastructure and protocols found in hospitals [2]. 
Simple practices such as hand hygiene, use of personal 
protective equipment (PPE), proper waste disposal, and 
patient triage can make a major difference in reducing 
the spread of infections. Family physicians also play a 
key role in educating patients and communities about 
hygiene practices, vaccination, and early recognition of 
infectious diseases. Therefore, IPC in outpatient 
settings is not only about protecting individuals within 
the clinic but also about reducing transmission at the 
community level [3]. Another important aspect of IPC is 
its strong connection to antimicrobial resistance (AMR) 
and healthcare associated infections (HAIs). Poor 
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infection control practices can lead to increased spread 
of resistant organisms. At the same time, unnecessary 
or inappropriate use of antibiotics in primary care 
contributes significantly to AMR. When infections are 
not properly prevented, there is often a higher 
tendency to prescribe antibiotics, even when they may 
not be needed. This creates a cycle where infections 
spread more easily and become harder to treat over 
time. Effective IPC measures can break this cycle by 
reducing the incidence of infections and limiting the 
need for antibiotic use [4]. 

Healthcare associated infections are often discussed 
in the context of hospitals, but they can also occur in 
outpatient settings. For example, infections can spread 
through contaminated surfaces, medical equipment, or 
close contact in waiting areas. Family medicine clinics 
that do not follow proper sterilization and hygiene 
protocols may unintentionally contribute to these 
infections. Addressing IPC in these settings is therefore 
critical to improving overall patient safety and 
healthcare quality [5]. 

The COVID-19 pandemic provided important lessons 
about the importance of IPC in all healthcare settings, 
including primary care. It highlighted how quickly 
infections can spread and how essential early 
preventive measures are. During the pandemic, 
practices such as mask wearing, hand hygiene, patient 
screening, and physical distancing became standard in 
many clinics. Telemedicine also emerged as a useful 
tool to reduce unnecessary physical visits. These 
changes showed that even simple and low-cost 
interventions can have a strong impact when applied 
consistently. However, the pandemic also exposed 
gaps, such as lack of resources, inadequate training, and 
limited preparedness in many primary care systems [6]. 

Despite the clear importance of IPC in family 
medicine, there is still a gap in the literature and 
practice. Most research and guidelines focus on 
hospital-based settings, while outpatient clinics receive 
less attention. Family physicians often have to rely on 
general guidelines that may not fully address the unique 
challenges of primary care, such as limited space, high 
patient flow, and fewer resources. There is a need for 
more targeted research, practical recommendations, 
and context-specific strategies that can be easily 
implemented in these settings [7]. 

The rationale for this review is to address this gap by 
focusing specifically on infection prevention and control 
in family medicine. It aims to bring together current 
practices, identify key challenges, and explore future 
directions for improvement. By understanding what is 

currently being done and where the gaps exist, more 
effective and realistic solutions can be developed. 

The main objectives of this review are to: (1) 
examine the current IPC practices in family medicine 
and outpatient settings, (2) identify the major 
challenges faced by healthcare providers in 
implementing these measures, and (3) explore 
potential strategies and future directions to strengthen 
IPC in primary care. Ultimately, improving IPC in family 
medicine can lead to better patient outcomes, reduced 
transmission of infections, and a stronger healthcare 
system overall [8]. 

Methodology 
This review was conducted using a structured and 
transparent approach to ensure clarity, reproducibility, 
and academic rigor. Although it follows a narrative 
review style, elements of a semi systematic method 
were incorporated to improve the quality and reliability 
of the findings, which is especially important for 
indexing in high quality databases. 

A comprehensive literature search was carried out 
across multiple electronic databases, including 
PubMed/MEDLINE, Scopus, Web of Science, and the 
Cochrane Library. These databases were selected 
because they cover a wide range of peer reviewed 
medical, public health, and clinical research relevant to 
IPC in primary care settings. The search focused on 
articles published in English, with particular emphasis 
on studies from the last 10–15 years to ensure that the 
findings reflect current practices and recent 
developments, including lessons learned from the 
COVID-19 pandemic [9]. 

The search strategy was developed using a 
combination of relevant keywords and Boolean 
operators to maximize coverage while maintaining 
specificity. Key search terms included “infection 
prevention and control,” “primary care,” “family 
medicine,” “outpatient settings,” “antimicrobial 
resistance,” “healthcare-associated infections,” and 
“COVID-19.” These keywords were combined using 
operators such as AND, OR, and NOT. For example, a 
typical search string included: (“infection prevention 
and control” OR “IPC”) AND (“primary care” OR “family 
medicine” OR “outpatient”) AND (“antimicrobial 
resistance” OR “healthcare-associated infections”). 
Database-specific filters and Medical Subject Headings 
were also applied where available to refine the search 
results [10]. 

Clear inclusion and exclusion criteria were defined 
before the screening process to ensure consistency. 
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Studies were included if they: (1) focused on IPC 
practices in primary care, outpatient, or family 
medicine settings; (2) discussed challenges, 
interventions, or outcomes related to infection control; 
and (3) were original research articles, systematic 
reviews, or high-quality reports from recognized health 
organizations. Studies were excluded if they: (1) 
focused solely on hospital or inpatient settings without 
relevance to primary care; (2) were not available in 
English; (3) lacked sufficient methodological detail; or 
(4) were opinion pieces without supporting evidence 
[11]. 

The study selection process followed a structured 
approach inspired by the PRISMA guidelines. Initially, all 
identified records were screened based on titles and 
abstracts to remove irrelevant studies. Duplicates 
across databases were also removed at this stage. Full-
text articles were then assessed for eligibility based on 
the predefined inclusion and exclusion criteria. 
Although a full systematic review was not conducted, 
this semi-systematic screening process helped improve 
transparency and reduce selection bias [12]. 

For data synthesis, a narrative approach was used. 
The extracted data were organized into thematic 
categories to highlight current practices, major 
challenges, and emerging trends in IPC within primary 
care settings. Instead of statistical pooling, findings 
were compared and summarized to provide a clear and 
coherent overview of the topic. This approach allowed 
the integration of diverse study types while maintaining 
a logical flow and critical perspective [13]. 

Infection Risks in Family Medicine Settings 

Family medicine clinics are often the first point of 
contact for patients with a wide range of health 
problems, including infections. Because of this, these 
settings face a constant risk of exposure to infectious 
diseases. Unlike hospitals, where patients are usually 
separated based on illness severity, outpatient clinics 
often manage multiple types of patients in the same 
space. This increases the chances of infection spread if 
proper precautions are not followed. One of the most 
common infectious threats in family medicine is 
respiratory infections. Conditions such as the common 
cold, influenza, and more serious viral infections like 
COVID-19 are frequently seen in outpatient settings. 
These infections spread mainly through droplets when 
an infected person coughs, sneezes, or even talks. In 
crowded waiting areas with limited ventilation, 
respiratory infections can spread quickly from one 
person to another [14]. Skin infections, including fungal 
infections, bacterial infections like impetigo, and viral 

infections, are another frequent concern. These 
infections can spread through direct contact with 
infected skin or contaminated objects such as towels, 
examination tables, or medical instruments. If proper 
cleaning and disinfection practices are not followed, 
these infections can easily pass from one patient to 
another [15]. 

Understanding how infections spread in outpatient 
clinics is important for controlling them. Transmission 
dynamics in these settings are influenced by several 
factors, including patient flow, clinic design, and 
behavior of both healthcare workers and patients. For 
example, patients often sit close to each other in 
waiting areas, increasing the risk of person-to-person 
transmission. In addition, shared surfaces like door 
handles, chairs, and desks can act as sources of 
infection if not regularly cleaned [16]. If infection 
control measures such as hand hygiene, use of gloves, 
and proper disinfection are not strictly followed, this 
interface becomes a key point for the spread of 
infections. For example, a physician who does not 
sanitize hands between patients may unintentionally 
transfer pathogens from one patient to another [17]. 

The clinic environment itself also plays a major role. 
Poor ventilation, overcrowding, and lack of proper 
cleaning protocols can increase infection risks. Even 
simple factors, such as the availability of hand sanitizers 
or tissues, can influence how easily infections spread. 
Small clinics with limited resources may find it 
challenging to maintain ideal infection control 
conditions, which further increases risk [18]. Certain 
groups of patients are more vulnerable to infections 
and their complications. Elderly individuals often have 
weaker immune systems, making them more 
susceptible to infections and slower to recover. 
Similarly, immunocompromised patients, such as those 
with chronic diseases, cancer, or those taking 
immunosuppressive medications, are at higher risk. For 
these populations, even minor infections can become 
serious. Family medicine clinics frequently serve such 
patients, which makes infection prevention even more 
important [19]. 

Children are another group that can contribute to 
the spread of infections, especially respiratory and 
gastrointestinal illnesses. They may not follow hygiene 
practices properly, such as covering their mouth when 
coughing or washing their hands regularly. As a result, 
they can easily transmit infections within the clinic and 
to family members at home [20]. 

 

https://doi.org/10.64813/ejmr.2026.080


 

15 
 

Ahmad, M. and Ali, F. / Electron J Med Res, 2026;2(2): 12-23. https://doi.org/10.64813/ejmr.2026.080 

Core Infection Prevention and Control 
(IPC) Measures 
Effective IPC in family medicine relies on a set of basic 
but essential practices. These measures are simple in 
concept, but their consistent and correct application is 
what makes the real difference. In outpatient settings 
where resources may be limited and patient flow is 
high, focusing on these core practices helps reduce the 
spread of infections and protects both patients and 
healthcare workers [21]. 

Hand Hygiene and Standard Precautions 
Hand hygiene is considered the most important and 
effective IPC measure. It is the first line of defense 
against the spread of infections in any healthcare 
setting, including family medicine clinics. Proper hand 
hygiene involves washing hands with soap and water or 
using alcohol-based hand sanitizers at key moments, 
such as before and after patient contact, after touching 
potentially contaminated surfaces, and after removing 
gloves. 

Standard precautions go beyond hand hygiene and 
include practices that should be applied to all patients, 
regardless of their diagnosis. These include the use of 
gloves when needed, safe handling of bodily fluids, 
proper respiratory hygiene, and cleaning of equipment 
between uses [22]. Despite strong evidence supporting 
hand hygiene, compliance remains a major issue in 
outpatient settings. Many studies have shown that 
healthcare workers do not always follow proper hand 
hygiene practices consistently. Common reasons 
include lack of time, heavy workload, forgetfulness, skin 
irritation from frequent washing, and limited 
availability of hand hygiene facilities. In smaller clinics, 
hand sanitizers may not be easily accessible at every 
point of care, which further reduces compliance [23]. 

Improving compliance requires a combination of 
strategies such as regular training, easy access to hand 
hygiene products, visual reminders, and a culture that 
prioritizes patient safety. Even small improvements in 
hand hygiene practices can significantly reduce 
infection transmission. 

Personal Protective Equipment (PPE) 
The PPE plays an important role in protecting both 
healthcare workers and patients from infections. PPE 
includes items such as gloves, masks, gowns, and eye 
protection. In outpatient settings, the use of PPE should 
be based on the level of risk and type of patient 
interaction. 

For example, gloves should be used when there is a 
possibility of contact with blood, body fluids, or infected 
skin. Masks are especially important in preventing the 
spread of respiratory infections, particularly in 
situations involving coughing or suspected viral 
illnesses. The COVID-19 pandemic highlighted the 
importance of appropriate PPE use, especially masks, in 
reducing transmission [24]. However, in family 
medicine clinics, PPE use is often inconsistent. Some 
healthcare workers may overuse PPE unnecessarily, 
while others may not use it when required. Both 
situations can be problematic; overuse can lead to 
increased costs and shortages, while underuse 
increases infection risk. 

Proper training is essential to ensure that PPE is used 
correctly. This includes knowing when to use it, how to 
wear it properly, and how to remove and dispose of it 
safely. Availability is also a key factor, as limited supplies 
can affect usage, especially in low-resource settings. 

Environmental Cleaning and Disinfection 
The clinic environment plays a major role in infection 
transmission. Surfaces and objects that are frequently 
touched, known as high-touch surfaces, can easily 
become contaminated. These include door handles, 
examination tables, chairs, desks, light switches, and 
medical equipment. Regular cleaning and disinfection 
of these surfaces are essential to reduce the risk of 
infection spread. Cleaning removes visible dirt, while 
disinfection kills harmful microorganisms. Both steps 
are important and should be carried out using 
appropriate cleaning agents [25]. 

In many outpatient clinics, environmental cleaning is 
often overlooked or not done consistently. Cleaning 
schedules may not be clearly defined, and staff may not 
be properly trained. As a result, contaminated surfaces 
can act as a hidden source of infection. Clinic design also 
affects infection control. Good ventilation, proper 
spacing between patients, and separate areas for sick 
and non-sick patients can reduce the risk of 
transmission. Even simple changes, such as 
reorganizing waiting areas or improving airflow, can 
have a positive impact [26]. 

Injection Safety and Waste Management 
Safe injection practices are critical in preventing 
infections, especially those transmitted through blood, 
such as hepatitis B, hepatitis C, and HIV. In family 
medicine settings, injections are commonly given for 
vaccinations, medications, and other treatments. Using 
sterile equipment for each patient and avoiding reuse 
of needles or syringes are essential practices. Sharps 
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handling is another important aspect. Needles and 
other sharp instruments should be disposed of 
immediately after use in puncture resistant containers. 
Improper handling can lead to needle stick injuries, 
which pose serious risks to healthcare workers [27]. 

Waste management is closely linked to injection 
safety. Biomedical waste, including used gloves, 

syringes, and contaminated materials, must be properly 
segregated, handled, and disposed of according to 
established guidelines. Failure to do so can result in 
environmental contamination and increased risk of 
infection for both healthcare workers and the 
community [28]. 

 
Figure 1. Key infection prevention and control (IPC) practices and barriers in family medicine outpatient settings. 

Antimicrobial Stewardship in Primary Care 
Antimicrobial stewardship refers to the responsible and 
appropriate use of antibiotics and other antimicrobial 
drugs to treat infections effectively while minimizing 
harm. In family medicine and primary care settings, this 
is especially important because a large proportion of 
antibiotic prescriptions are generated at this level. 
Family physicians are often the first to evaluate patients 
with symptoms like fever, cough, or sore throat, and 
decisions made at this stage have a direct impact on 
patient outcomes as well as long term public health. 

Prescribing patterns in family medicine show that 
antibiotics are frequently used for common conditions, 
particularly respiratory tract infections. However, many 
of these infections such as viral colds or mild flu do not 
require antibiotics. Despite this, antibiotics are still 
commonly prescribed, sometimes as a precaution or 
due to uncertainty in diagnosis. Broad spectrum 
antibiotics are often preferred over narrow spectrum 
ones, even when they may not be necessary. This 
pattern increases the risk of developing resistant 
bacteria and reduces the effectiveness of these 

medicines over time [29]. Several factors drive the 
misuse and overuse of antibiotics in primary care. One 
of the most important is patient expectation. Many 
patients believe that antibiotics are a quick solution for 
infections and may directly request them from the 
doctor. Time constraints, lack of updated guidelines, 
and limited training in antimicrobial stewardship can 
also influence prescribing behavior. In some settings, 
there may be limited awareness about the long-term 
consequences of overprescribing antibiotics. In 
addition, in certain regions, antibiotics may be easily 
available without prescription, further contributing to 
misuse [30]. 

The impact of this misuse is closely linked to the 
growing problem of Antimicrobial Resistance. When 
antibiotics are used unnecessarily or incorrectly, 
bacteria can adapt and become resistant. This means 
that infections become harder to treat, require stronger 
or more expensive medications, and may lead to longer 
illness or increased risk of complications. Antimicrobial 
resistance is now considered a major global health 
threat, and primary care plays a central role in either 
controlling or worsening this issue. 
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Antimicrobial stewardship interventions in primary 
care aim to improve prescribing practices and reduce 
unnecessary antibiotic use. One of the most effective 
strategies is the use of clinical guidelines. These 
guidelines provide clear recommendations on when 
antibiotics are needed and which type should be used. 
Following evidence based guidelines helps physicians 
make more confident and appropriate decisions [31]. 

Delayed prescribing is another useful approach. In 
this strategy, the physician provides a prescription but 
advises the patient to wait for a few days before using 
it, only if symptoms do not improve or worsen. This 
helps reduce unnecessary antibiotic use while still 
addressing patient concerns. 

Improving access to diagnostic tools can also 
support better decision making. Simple tests, such as 
rapid antigen tests or point of care diagnostics, can help 
differentiate between bacterial and viral infections. This 
reduces uncertainty and allows for more targeted 
treatment. Patient education is equally important. 
When patients understand that not all infections 
require antibiotics, they are less likely to demand them. 
Clear communication by the physician about the nature 
of the illness, expected recovery time, and warning 
signs can build trust and reduce pressure to prescribe 
antibiotics. Training and awareness programs for 
healthcare providers also play a key role in 
strengthening antimicrobial stewardship. Regular 
updates on guidelines, resistance patterns, and best 
practices can help improve prescribing behavior [32]. 

Vaccination and Preventive Strategies 
Vaccination is one of the most effective tools for 
preventing infectious diseases, and family medicine 
plays a central role in delivering these preventive 
services. In primary care settings, family physicians are 
often the most trusted healthcare providers for 
individuals and families. This trust places them in a 
strong position to promote immunization, address 
concerns, and ensure that patients of all age groups 
receive appropriate vaccines on time. Along with 
vaccination, other preventive strategies such as health 
education and early risk identification are also 
important in reducing the overall burden of infections. 
Family physicians contribute significantly to national 
and local immunization programs. They are involved in 
identifying eligible individuals, maintaining vaccination 
records, and providing routine as well as catch up 
vaccinations. For children, vaccination schedules are 
usually well defined and widely implemented. 
However, for adults, vaccination is often less structured 
and may be overlooked. Family physicians can bridge 

this gap by reviewing vaccination status during routine 
visits and recommending necessary vaccines based on 
age, medical history, occupation, and risk factors [33]. 

Adult vaccination gaps remain a major challenge 
worldwide. Many adults are not fully aware of the 
vaccines they need beyond childhood. Vaccines for 
diseases such as influenza, hepatitis, pneumococcal 
infections, and tetanus boosters are often 
underutilized. In many cases, adults only seek 
vaccination during outbreaks or when traveling. This 
creates missed opportunities for prevention. Family 
medicine clinics can play a key role in improving adult 
vaccination rates by making immunization a regular 
part of healthcare, rather than an occasional 
intervention [34]. 

One of the major barriers to vaccination is vaccine 
hesitancy. This refers to delay in acceptance or refusal 
of vaccines despite availability. Vaccine hesitancy can 
be influenced by multiple factors, including lack of 
awareness, misinformation, cultural beliefs, fear of side 
effects, and distrust in healthcare systems. In recent 
years, hesitancy has increased in some communities, 
partly due to the spread of incorrect information 
through social media. Family physicians are in a unique 
position to address vaccine hesitancy. Because they 
have ongoing relationships with patients, they can 
provide clear, accurate, and personalized information. 
Effective communication is key listening to patient 
concerns, answering questions honestly, and explaining 
the benefits and risks in simple language can help build 
confidence. Instead of forcing decisions, a supportive 
and respectful approach often leads to better 
acceptance [35]. Integrating vaccination into routine 
practice is essential for improving coverage. This means 
that vaccination should not be treated as a separate 
activity but as a standard part of every patient 
interaction when appropriate. For example, during a 
regular consultation, the physician can quickly review 
the patient’s vaccination status and recommend any 
missing doses. Electronic medical records and reminder 
systems can also help track due vaccines and alert both 
healthcare providers and patients. Simple strategies 
such as standing orders, where nurses or trained staff 
can administer vaccines without direct physician 
approval for each case, can improve efficiency. Offering 
vaccines during all clinic hours, reducing waiting times, 
and ensuring consistent vaccine availability also 
support better uptake [36]. 

Preventive strategies go beyond vaccination. Family 
physicians also promote general infection prevention 
measures such as hand hygiene, respiratory etiquette, 
safe food practices, and awareness about when to seek 
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medical care. Health education plays a major role in 
empowering patients to protect themselves and others 
from infections. 

Vaccination programs also contribute to community 
protection through herd immunity. When a large 
portion of the population is vaccinated, the spread of 
infectious diseases is reduced, protecting even those 
who cannot be vaccinated due to medical reasons. This 
makes the role of primary care even more important, as 
increasing vaccination coverage benefits the entire 
community [37]. 

Lessons from COVID-19 and Emerging 
Infectious Threats 
The COVID-19 pandemic, caused by COVID-19, had a 
major impact on healthcare systems worldwide, 
including family medicine and primary care. It 
highlighted both strengths and weaknesses in how 
infections are managed at the community level. For 
family physicians, the pandemic was not only a clinical 
challenge but also a turning point that forced rapid 
changes in practice, communication, and infection 
control strategies. The lessons learned from this 
experience are valuable for managing current and 
future infectious threats. One of the most important 
changes during the pandemic was the transformation 
of routine clinical practice. Family medicine clinics had 
to quickly adapt to reduce the risk of infection 
transmission while continuing to provide essential care. 
This included introducing screening systems at clinic 
entry points, separating patients with respiratory 
symptoms from others, and limiting the number of 
people in waiting areas. Appointment-based visits 
became more common to avoid crowding, and strict 
hygiene measures such as mask use, hand sanitization, 
and regular surface disinfection were widely 
implemented [38]. 

Healthcare workers also became more aware of the 
importance of personal protection and infection 
control. The consistent use of masks, gloves, and other 
protective measures became part of daily practice. In 
many clinics, workflows were redesigned to minimize 
contact and improve safety. These changes showed 
that even under pressure, primary care systems can 
adapt quickly when needed. Another major 
development during the pandemic was the rapid 
expansion of telemedicine. With physical distancing 
measures in place, many consultations shifted from in 
person visits to phone or video calls. Telemedicine 
allowed physicians to assess patients, provide advice, 
and manage mild conditions without requiring them to 
visit the clinic. This not only reduced the risk of infection 

spread but also helped maintain continuity of care, 
especially for patients with chronic conditions [38].  
Remote triage became an important tool in managing 
patient flow. Patients could be assessed based on their 
symptoms before deciding whether they needed to visit 
the clinic, go to a hospital, or manage their condition at 
home. This approach helped reduce unnecessary clinic 
visits and ensured that high risk patients received timely 
attention. It also improved efficiency by prioritizing care 
based on urgency. 

The pandemic also emphasized the need for better 
preparedness for future infectious disease outbreaks. 
Many primary care systems were not fully prepared in 
terms of resources, training, and infrastructure. 
Shortages of personal protective equipment, lack of 
clear guidelines in the early stages, and limited 
coordination between healthcare levels were common 
issues [39]. Preparedness for future pandemics requires 
a proactive approach. This includes developing clear 
infection control protocols, ensuring adequate supplies 
of protective equipment, and providing regular training 
for healthcare workers.  

Another important lesson is the role of community 
awareness and trust. During the pandemic, 
misinformation and fear affected how people 
responded to public health measures. Family 
physicians, as trusted members of the community, 
played a key role in providing accurate information and 
guiding patients. Strengthening this relationship can 
improve the effectiveness of future responses [40]. 
Emerging infectious threats are not limited to COVID-
19. New viruses, antibiotic-resistant bacteria, and 
reemerging diseases continue to pose risks. Global 
travel, urbanization, and environmental changes all 
contribute to the spread of infections. This makes it 
even more important for primary care systems to 
remain alert and prepared [41]. 

Barriers to Effective IPC in Family Medicine 
Despite the clear importance of IPC in family medicine, 
its effective implementation is often limited by several 
practical barriers. These challenges are particularly 
common in primary care settings where resources, 
infrastructure, and staffing may not be as strong as in 
hospital environments. Understanding these barriers is 
essential for designing realistic and sustainable IPC 
strategies. 

One of the most significant barriers is resource 
limitation. Many family medicine clinics, especially in 
low- and middle-income regions, operate with limited 
budgets. This can affect the availability of essential IPC 
supplies such as hand sanitizers, gloves, masks, 
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disinfectants, and sterilization equipment. In some 
cases, even basic items like soap or clean water may not 
be consistently available. Limited financial resources 
can also restrict the ability to upgrade clinic facilities or 
implement modern infection control systems. As a 
result, healthcare providers may struggle to maintain 
consistent IPC standards, even when they are aware of 
their importance [42]. Training gaps among healthcare 
workers also contribute to weak IPC practices. Not all 
family physicians, nurses, or support staff receive 
regular or updated training on infection prevention. In 
many cases, IPC knowledge is based on outdated 
practices or informal learning rather than structured 
education. This can lead to inconsistent application of 
standard precautions, improper use of personal 
protective equipment, and poor adherence to hand 
hygiene protocols. Continuous professional 
development and regular training sessions are often 
lacking in busy primary care environments [43]. 
Infrastructure constraints further limit effective IPC 
implementation. Many outpatient clinics are not 
originally designed with infection control in mind. 
Overcrowded waiting areas, poor ventilation, limited 
space for patient separation, and lack of proper 
sanitation facilities can all increase the risk of infection 
transmission. In some clinics, there may be no 
designated areas for isolating patients with infectious 
symptoms, leading to mixing of high risk and low risk 
individuals. Additionally, inadequate waste disposal 
systems and lack of proper sterilization areas can 
contribute to unsafe practices. Behavioral and 
organizational challenges also play a major role. Even 
when resources and infrastructure are available, human 
behavior can significantly affect IPC compliance. 
Healthcare workers may become less consistent with 
infection control practices due to workload pressure, 
time constraints, or habit. For example, hand hygiene 
may be skipped between patients during busy clinic 
hours. Similarly, proper use of PPE may decline when 
perceived risk is low [44]. 

Patient behavior is another important factor. Some 
patients may not follow basic hygiene practices such as 
wearing masks when sick, covering their mouth while 
coughing, or using hand sanitizers. In addition, cultural 
beliefs, lack of awareness, and resistance to infection 
control measures can further complicate compliance. 
Organizational culture within healthcare settings also 
influences IPC effectiveness. If infection control is not 
prioritized by clinic leadership, it is less likely to be 
consistently followed by staff. Lack of monitoring, 
feedback systems, and accountability can lead to weak 
enforcement of IPC guidelines. In contrast, clinics with 
strong leadership and clear protocols tend to have 

better compliance and safer environments. Time 
constraints in busy family medicine practices are 
another major challenge. High patient loads and limited 
consultation time often force healthcare workers to 
prioritize speed over strict adherence to IPC measures. 
This can lead to shortcuts in cleaning, reduced hand 
hygiene compliance, and inadequate patient education 
[45]. 

Strategies and Interventions for 
Improvement 
Improving IPC in family medicine requires a 
combination of education, system level changes, 
technology integration, and continuous quality 
improvement. Since primary care settings face unique 
challenges such as high patient load and limited 
resources, strategies must be practical, scalable, and 
easy to implement. One of the most important 
strategies is education and continuous professional 
development. Regular training sessions for healthcare 
workers help ensure that they stay updated on the 
latest IPC guidelines and best practices. These programs 
should not be onetime events but ongoing processes 
that reinforce key concepts such as hand hygiene, 
proper use of PPE, safe injection practices, and 
environmental cleaning [46]. Simulation based training 
and real-life case discussions can further improve 
understanding and practical application. In addition, 
educating patients about basic infection prevention 
measures also plays a supportive role in reducing 
disease transmission [47]. 

Policy level interventions are equally important. 
Strong national and institutional policies help 
standardize IPC practices across all primary care 
settings. Clear guidelines on hygiene protocols, 
antibiotic use, waste management, and vaccination 
practices ensure consistency. Monitoring systems and 
regular audits can help assess compliance and identify 
gaps. When policies are supported by accountability 
mechanisms, healthcare workers are more likely to 
follow them effectively. Governments and health 
authorities also need to ensure adequate funding for 
IPC resources in primary care clinics [48]. 

Quality improvement frameworks provide a 
structured approach to strengthening IPC practices. 
These frameworks involve continuous monitoring, 
evaluation, and feedback to improve performance over 
time. Tools such as Plan Do Study Act (PDSA) cycles can 
be used to test small changes in clinic workflows and 
assess their impact. Regular audits of hand hygiene 
compliance, antibiotic prescribing patterns, and 
environmental cleanliness help identify areas for 

https://doi.org/10.64813/ejmr.2026.080


 

20 

Ahmad, M. and Ali, F. / Electron J Med Res, 2026;2(2): 12-23. https://doi.org/10.64813/ejmr.2026.080 

improvement. Over time, these structured efforts lead 
to sustained improvements in IPC performance [49]. 

Regional and Global Perspectives 
Infection prevention and control practices in family 
medicine vary significantly across different regions of 
the world. These differences are mainly influenced by 
economic resources, healthcare infrastructure, training 
systems, and policy implementation. In high income 
countries, IPC practices are generally more structured 
and well resourced. Primary care clinics often have 
established protocols, regular staff training, and access 
to modern diagnostic tools. Compliance with guidelines 
is usually higher due to stronger regulatory systems and 
better monitoring mechanisms. Digital health systems 
and electronic records are also widely used, supporting 
more efficient infection control practices [50]. 

In middle income countries, IPC practices are 
improving but still face challenges. While guidelines 
may exist, implementation is often inconsistent due to 
resource limitations, overcrowded clinics, and variable 
training levels. Some urban centers may have advanced 
systems, but rural areas often struggle with basic 
infection control infrastructure. Antibiotic overuse and 
gaps in vaccination coverage are also more common in 
these settings. In low-income countries, IPC 
implementation is often severely limited by a lack of 
resources, inadequate infrastructure, and shortage of 
trained healthcare workers. Basic supplies such as 
gloves, disinfectants, and clean water may not always 
be available. Overcrowding in clinics and limited access 
to diagnostic tools further increase infection risks. 
Despite these challenges, primary care remains the 
backbone of healthcare delivery in these regions, 
making IPC improvements especially important [51]. 

In the Gulf region, including countries such as Saudi 
Arabia, significant progress has been made in 
strengthening primary healthcare systems. There is 
growing emphasis on infection control, especially after 
the lessons learned from the COVID-19 pandemic. 
Healthcare systems are increasingly adopting digital 
health solutions, improving vaccination coverage, and 
strengthening surveillance systems. However, 
challenges still exist, particularly in standardizing IPC 
practices across all primary care facilities and ensuring 
consistent compliance among healthcare workers [52]. 

Future Directions and Research Gaps 
Despite considerable progress in infection prevention 
and control, several gaps remain in the context of family 
medicine and primary care. One of the most important 
needs is the development of outpatient-specific IPC 

guidelines. Most existing guidelines are designed for 
hospital settings and may not fully address the realities 
of primary care, such as high patient turnover, limited 
space, and resource constraints. Tailored guidelines 
that are practical and easy to implement are essential 
for improving compliance at the primary care level [53]. 

The role of artificial intelligence (AI) and rapid 
diagnostic tools represents another important future 
direction. AI based systems can assist in early detection 
of infectious diseases, predict outbreak trends, and 
support clinical decision making. Rapid diagnostic tests 
can help differentiate between bacterial and viral 
infections more accurately, reducing unnecessary 
antibiotic use. These technologies can significantly 
enhance both infection control and antimicrobial 
stewardship in family medicine. Community based 
surveillance is also an important area for future 
development. Strengthening surveillance systems at 
the community level can help detect outbreaks earlier 
and responding more effectively. Family physicians can 
play a key role in reporting unusual infection patterns 
and contributing to public health data systems. 
Integration between primary care and public health 
authorities is essential for effective surveillance and 
outbreak management [54]. 

Other research gaps include the need for more 
studies on IPC implementation in real-world primary 
care settings, the cost-effectiveness of different 
interventions, and the long-term impact of digital 
health tools on infection control outcomes. There is also 
a need to better understand behavioral factors 
affecting compliance among both healthcare workers 
and patients [55]. 

Conclusion 
Infection prevention and control is essential for safe 
and effective care in family medicine, where a large 
number of infectious cases are managed at the primary 
care level. However, its consistent implementation is 
often limited by resource constraints, inadequate 
infrastructure, training gaps, and behavioral challenges. 
This review shows that simple measures such as hand 
hygiene, standard precautions, environmental cleaning, 
safe injection practices, and proper use of personal 
protective equipment can significantly reduce infection 
transmission when applied consistently. IPC is also 
closely linked with antimicrobial stewardship and 
vaccination, both of which are important in reducing 
infection burden and antimicrobial resistance. For 
family physicians, IPC should be part of routine clinical 
practice. Every patient encounter should be seen as an 
opportunity to promote infection control, rational 
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antibiotic use, and preventive care, including 
immunization and patient education. From a policy 
perspective, there is a need for clear outpatient-specific 
IPC guidelines, regular staff training, and a reliable 
supply of essential resources. Future research should 
focus on practical implementation strategies, cost-
effectiveness of interventions, and the use of digital 
tools and rapid diagnostics to improve infection control 
in primary care settings.  
Author Contributions: Conceptualization, M.A.; 
investigation, M.A. and F.A.; resources, M.A. and F.A.; data 
curation, M.A.; writing—original draft preparation, M.A.; 
writing—review and editing, F.A.; visualization, M.A.; 
supervision, M.A.; project administration, F.A. All authors 
have read and agreed to the published version of the 
manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

AI Use Declaration: An artificial intelligence-based 
language tool was used solely for paraphrasing and 
English language editing. All intellectual content, 
interpretations, and conclusions are the responsibility 
of the authors. 
Acknowledgments: The authors would like to acknowledge 
Mayo Hospital, Lahore, for providing facilities to write this 
informative review. 

Conflicts of Interest: The authors declare no conflict of 
interest. 

References 
1. Singh, H., Schiff, G.D., et al. The global burden 
of diagnostic errors in primary care. BMJ quality & 
safety. 2017. 26(6): 484–494. 

2. Naghavi, M., Mestrovic, T., et al. Global 
burden associated with 85 pathogens in 2019: a 
systematic analysis for the Global Burden of Disease 
Study 2019. The Lancet Infectious Diseases. 2024. 24(8): 
868–895. 
3. Ibeziako, O.J. and Masemola, D.P. Clinical 
Experiences and Learning Outcomes of Medical Interns 
During Family Medicine Rotation in Primary Health Care 
Setting: A Qualitative Study. 2026. 

4. Meybodi, M.M.E., Foroushani, A.R., et al. 
Antimicrobial resistance pattern in healthcare-
associated infections: investigation of in-hospital risk 
factors. Iranian journal of microbiology. 2021. 13(2): 
178. 
5. Facciolà, A., Pellicano, G.F., et al. The role of 
the hospital environment in the healthcare-associated 

infections: a general review of the literature. European 
Review for Medical & Pharmacological Sciences. 2019. 
23(3). 

6. Khanna, R.C., Cicinelli, M.V., et al. COVID-19 
pandemic: Lessons learned and future directions. 
Indian journal of ophthalmology. 2020. 68(5): 703–710. 
7. Ohta, R. and Sano, C. The effectiveness of 
family medicine-driven interprofessional collaboration 
on the readmission rate of older patients. in Healthcare. 
2023. MDPI. 

8. Moosapour, H., Saeidifard, F., et al. The 
rationale behind systematic reviews in clinical 
medicine: a conceptual framework. Journal of Diabetes 
& Metabolic Disorders. 2021. 20(1): 919–929. 
9. Yeung, A.W.K. Comparison between Scopus, 
Web of Science, PubMed and publishers for mislabelled 
review papers. Current science. 2019. 116(11): 1909–
1914. 

10. Ugwu, C.N. and Opah, A.C. Use of Boolean 
search strategy for accessing the databases of 
university of technology libraries by postgraduate 
students in South-East, Nigeria. Journal of Library 
Services and Technologies. 2023. 5(2): 24–35. 

11. Palpacuer, C., Hammas, K., et al. Vibration of 
effects from diverse inclusion/exclusion criteria and 
analytical choices: 9216 different ways to perform an 
indirect comparison meta-analysis. BMC medicine. 
2019. 17(1): 174. 
12. Islam, M.S., Al Mamun, M., and Hoque, I. A 
guide to literature reviews: a comprehensive flowchart 
beyond PRISMA for sample selection and justifications. 
Management Review Quarterly. 2025: 1–18. 

13. Büchter, R.B., Weise, A., and Pieper, D. 
Development, testing and use of data extraction forms 
in systematic reviews: a review of methodological 
guidance. BMC medical research methodology. 2020. 
20(1): 259. 
14. Turabian, J. The variation of seasonal diseases 
in family medicine depends on infectious diseases and 
these are mainly respiratory diseases. J Gen Pract (Los 
Angel). 2017. 5(309): 2. 

15. King, K.G., Delclos, G.L., et al. An assessment 
of outpatient clinic room ventilation systems and 
possible relationship to disease transmission. American 
Journal of Infection Control. 2021. 49(6): 808–812. 
16. Boatman, J.D., Stevens, M.P., and Markley, 
J.D., Infection control in the outpatient setting, in 
Infection prevention: New perspectives and 
controversies. 2022, Springer. p. 47–71. 

https://doi.org/10.64813/ejmr.2026.080


 

22 

Ahmad, M. and Ali, F. / Electron J Med Res, 2026;2(2): 12-23. https://doi.org/10.64813/ejmr.2026.080 

17. Zielke, M.A., Zakhidov, D., et al. Developing 
Virtual Patients with VR/AR for a natural user interface 
in medical teaching. in 2017 IEEE 5th International 
Conference on Serious Games and Applications for 
Health (SeGAH). 2017. IEEE. 

18. Markley, J.D. and Stevens, M.P., Infection 
Control in the Outpatient Setting, in Infection 
Prevention: New Perspectives and Controversies. 2017, 
Springer. p. 35–53. 
19. Kutlu, Ö., Güneş, R., et al. The effect of the 
“stay-at-home” policy on requests for dermatology 
outpatient clinic visits after the COVID-19 outbreak. 
Dermatologic therapy. 2020. 33(4): e13581. 

20. Zimmermann, P. and Curtis, N. Coronavirus 
infections in children including COVID-19: an overview 
of the epidemiology, clinical features, diagnosis, 
treatment and prevention options in children. The 
Pediatric infectious disease journal. 2020. 39(5): 355–
368. 

21. Lee, M., Lee, G., et al. Effectiveness and core 
components of infection prevention and control 
programmes in long-term care facilities: a systematic 
review. Journal of Hospital Infection. 2019. 102(4): 377–
393. 
22. Goyal, M. and Chaudhry, D. Impact of 
educational and training programs on knowledge of 
healthcare students regarding nosocomial infections, 
standard precautions and hand hygiene: a study at 
tertiary care hospital. Indian Journal of Critical Care 
Medicine: Peer-reviewed, Official Publication of Indian 
Society of Critical Care Medicine. 2019. 23(5): 227. 

23. Mohammedi, S.B. and Landelle, C. Review of 
literature: Knowledge and practice of standard 
precautions by nursing student and teaching 
techniques used in training. American journal of 
infection control. 2023. 51(5): 574–581. 

24. Mahmood, S.U., Crimbly, F., et al. Strategies 
for rational use of personal protective equipment (PPE) 
among healthcare providers during the COVID-19 crisis. 
Cureus. 2020. 12(5). 
25. Doll, M., Stevens, M., and Bearman, G. 
Environmental cleaning and disinfection of patient 
areas. International journal of infectious diseases. 2018. 
67: 52–57. 

26. Parry, M.F., Sestovic, M., et al. Environmental 
cleaning and disinfection: sustaining changed practice 
and improving quality in the community hospital. 
Antimicrobial Stewardship & Healthcare Epidemiology. 
2022. 2(1): e113. 

27. Foda, N.M.T., Elshaer, N.S.M., and Sultan, 
Y.H.M. Safe injection procedures, injection practices, 
and needlestick injuries among health care workers in 
operating rooms. Alexandria Journal of Medicine. 2018. 
54(1): 85–92. 

28. Anishchenko, V., Marhasova, V., et al. 
ENSURING ENVIRONMENTAL SAFETY VIA WASTE 
MANAGEMENT. Journal of Security & Sustainability 
Issues. 2019. 8(3). 
29. Suttels, V., Van Singer, M., et al. Factors 
influencing the implementation of antimicrobial 
stewardship in primary care: a narrative review. 
Antibiotics. 2022. 12(1): 30. 

30. Avent, M.L., Cosgrove, S., et al. Antimicrobial 
stewardship in the primary care setting: from dream to 
reality? BMC family practice. 2020. 21(1): 134. 

31. Singer, A., Fanella, S., et al. Informing 
antimicrobial stewardship: factors associated with 
inappropriate antimicrobial prescribing in primary care. 
Family practice. 2018. 35(4): 455–460. 

32. Panditrao, A. and Panditrao, M.M. Toward 
smarter testing: diagnostic stewardship in healthcare 
systems. Adesh University Journal of Medical Sciences 
& Research. 2025. 6(1): 11–21. 

33. Bechini, A., Bonanni, P., et al. Strategies and 
actions of multi-purpose health communication on 
vaccine preventable infectious diseases in order to 
increase vaccination coverage in the population: The 
ESCULAPIO project. Human Vaccines & 
Immunotherapeutics. 2017. 13(2): 369–375. 
34. Dinleyici, E.C., Borrow, R., et al. Vaccines and 
routine immunization strategies during the COVID-19 
pandemic. Human vaccines & immunotherapeutics. 
2021. 17(2): 400–407. 

35. Keyes, D., Turfe, H., and Das, J.M., Prevention 
strategies, in StatPearls [internet]. 2025, StatPearls 
Publishing. 
36. Micoli, F., Bagnoli, F., et al. The role of 
vaccines in combatting antimicrobial resistance. Nature 
Reviews Microbiology. 2021. 19(5): 287–302. 

37. Cunningham, C. and O’Sullivan, R. Healthcare 
professionals’ application and integration of physical 
activity in routine practice with older adults: a 
qualitative study. International Journal of 
Environmental Research and Public Health. 2021. 
18(21): 11222. 
38. Bloch, E.M., Sullivan, D.J., et al. Applying 
lessons of COVID-19 and other emerging infectious 
diseases to future outbreaks. MBio. 2024. 15(6): 
e01109–24. 

https://doi.org/10.64813/ejmr.2026.080


 

23 
 

Ahmad, M. and Ali, F. / Electron J Med Res, 2026;2(2): 12-23. https://doi.org/10.64813/ejmr.2026.080 

39. Hotez, P.J., Gilbert, S., et al. COVID-19 
vaccines and the pandemic: lessons learnt for other 
neglected diseases and future threats. BMJ Global 
Health. 2023. 8(6). 

40. Sabin, N.S., Calliope, A.S., et al. Implications of 
human activities for (re) emerging infectious diseases, 
including COVID-19. Journal of physiological 
anthropology. 2020. 39(1): 29. 
41. Aarestrup, F.M., Bonten, M., and Koopmans, 
M. Pandemics–One Health preparedness for the next. 
The Lancet Regional Health–Europe. 2021. 9. 

42. Kiwanuka, F., Shayan, S.J., and Tolulope, A.A. 
Barriers to patient and family-centred care in adult 
intensive care units: A systematic review. Nursing open. 
2019. 6(3): 676–684. 
43. Montano, A.R., Cornell, P.Y., and Gravenstein, 
S. Barriers and facilitators to interprofessional 
collaborative practice for community-dwelling older 
adults: An integrative review. Journal of Clinical 
Nursing. 2023. 32(9-10): 1534–1548. 

44. Perron, D., Parent, K., et al. Characteristics, 
barriers and facilitators of initiatives to develop 
interprofessional collaboration in rural and remote 
primary healthcare facilities: a scoping review. Rural 
and Remote Health. 2022. 22(4): 1–10. 

45. Rawlinson, C., Carron, T., et al. An overview of 
reviews on interprofessional collaboration in primary 
care: barriers and facilitators. International journal of 
integrated care. 2021. 21(2): 32. 
46. Picon-Ruiz, M., Morata-Tarifa, C., et al. 
Obesity and adverse breast cancer risk and outcome: 
Mechanistic insights and strategies for intervention. CA: 
a cancer journal for clinicians. 2017. 67(5): 378–397. 

47. Kini, V. and Ho, P.M. Interventions to improve 
medication adherence: a review. Jama. 2018. 320(23): 
2461–2473. 

48. Fernandez, M.E., Ten Hoor, G.A., et al. 
Implementation mapping: using intervention mapping 
to develop implementation strategies. Frontiers in 
public health. 2019. 7: 158. 

49. Buljac-Samardzic, M., Doekhie, K.D., and van 
Wijngaarden, J.D. Interventions to improve team 
effectiveness within health care: a systematic review of 
the past decade. Human resources for health. 2020. 
18(1): 2. 
50. Pramesh, C.S., Badwe, R.A., et al. Priorities for 
cancer research in low-and middle-income countries: a 
global perspective. Nature medicine. 2022. 28(4): 649–
657. 

51. Bartlett, E.S., Lim, A., et al. Critical care 
delivery across health care systems in low-income and 
low-middle-income country settings: A systematic 
review. Journal of global health. 2023. 13: 04141. 

52. AlRuthia, Y., Aldallal, S., et al. Healthcare 
systems and health economics in GCC countries: 
informing decision-makers from the perspective of the 
Gulf health economics association. Frontiers in public 
health. 2025. 13: 1510401. 
53. Sadeghi, F., Rajabi, E., et al. Antimicrobial 
Resistance in Immunocompromised Outpatients: A 
Narrative Review of Current Evidence and Challenges. 
Pharmacoepidemiology. 2025. 4(4): 21. 

54. Goldsmith, S.R., San-Rozano, M., et al. Policy 
and perspective on outpatient programs for autologous 
hematopoietic cell transplantation and immune-
effector cell therapy administration. Frontiers in 
Immunology. 2024. 15: 1423959. 
55. Anatchkova, M., Donelson, S.M., et al. 
Exploring the implementation of patient-reported 
outcome measures in cancer care: need for more real-
world evidence results in the peer reviewed literature. 
Journal of patient-reported outcomes. 2018. 2(1): 64. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of RES Publishers and/or the editor(s). RES Publishers and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 

https://doi.org/10.64813/ejmr.2026.080

