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ABSTRACT

Background: Infection prevention and control (IPC) measures are vital in limiting
the spread of infectious diseases, particularly at international points of entry (POEs)
such as airports. Quarantine departments at Egyptian airports are critical in
managing potential health risks posed by incoming travellers. Objective: To assess
the awareness of quarantine workers with IPC protocols across major airports in
Egypt. Method: A cross-sectional study was conducted in July 2024, using a
structured, validated questionnaire based on the 2018 WHO IPCAF tool. The survey,
which consisted of 53 questions, evaluated the knowledge and practices of quarantine
workers at five Egyptian airports: Cairo, Aswan, Sohag, Luxor, and Taba. Participants
(n=160) were recruited via convenience sampling, and the data were analysed using
SPSS and R Studio. Results: Of the 160 participants, 70% were male, with a median
age of 34 years. IPC compliance levels were rated as "advanced" (=76%) at all five
airports, with IPC guidelines achieving the highest score (98.5%), followed by
cleaning and sanitation (93.5%), and monitoring IPC practices (89%). However, gaps
were identified in IPC training, with 76.5% compliance, and the provision of personal
protective equipment and referral systems, which were rated as "intermediate" at
most airports. Conclusion: The study found that while IPC measures at Egyptian
airports are generally advanced, gaps in training, equipment provision, and cleaning
practices need to be addressed. Strengthening these areas, particularly through
improved training for specific staff groups such as cleaning personnel, is essential for
maintaining high standards of IPC at POEs.

INTRODUCTION

Maintaining public health and halting the spread of
infectious diseases depends critically on quarantine
department employees at Egyptian airports being
knowledgeable of the application of infection
prevention and control (IPC) methods.” > Strong IPC
regulations are essential since airports play a crucial
role as international gateways. The spread of illnesses
like COVID-19 has highlighted the need for stricter
health regulations and more awareness at ports of

entry. It has also highlighted how important it is that
staff members in quarantine departments have
thorough training in IPC procedures.

First and foremost, it's critical to acknowledge the
special circumstances surrounding airports, where a
significant risk of infectious agent introduction and
spread arises from the large number of foreign
visitors.?
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As the first line of defense, quarantine departments
are responsible for managing suspected cases,
enforcing quarantine regulations, and keeping an eye
out for any signs of disease in arriving tourists. The
workers' understanding and compliance with IPC
measures which encompass a variety of practices like
as using personal protective equipment (PPE),
maintaining good hand hygiene, cleaning the
environment, and managing waste are critical to the
efficacy of these departments.*

Research has indicated that thorough training
programs greatly improve health  workers'
understanding of and application of IPC.> Sessions of
hands-on training and continuous education are
essential in the setting of Egyptian airports.> 5> The
fundamentals of IPC, the epidemiology of prevalent
infectious illnesses, and the procedures for handling
suspected cases should all be covered in these courses.
Airports can reduce the risk of disease transmission by
encouraging a culture of ongoing learning and
adhering to IPC principles.>

Moreover, the role of institutional support and
resource availability cannot be overlooked. The
provision of adequate PPE, hand sanitizers, and
disinfection supplies is fundamental. Equally
important is the establishment of clear
communication channels and protocols for reporting
and managing potential infectious disease cases.®
Research indicates that well-supported health workers
are more likely to comply with IPC measures. In this
regard, the Egyptian government and airport
authorities must ensure that quarantine departments
are equipped with the necessary resources and
support systems.®

Airports are hubs of global travel, making them
potential hotspots for the transmission of infectious
agents. Conducting a study to investigate the
awareness of workers in quarantine departments at
Egyptian airports about implementing IPC measures
is imperative due to the critical role these workers play
in preventing the spread of infectious diseases at key
international points of entry (POEs). An in-depth
investigation into the current knowledge base,
attitudes, and behaviors of these frontline workers will
yield important insights that will facilitate the creation
of customized training curricula, strategies for
allocating resources, and policy suggestions. As a
result, the general efficacy of IPC measures at Egyptian
airports will be improved, safeguarding public health
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both domestically and internationally. The objective of
the current study was to assess the awareness of
quarantine workers with IPC protocols across major
airports in Egypt.

METHODS

A cross section analytical observational study was
utilized to gather data during July 2024.This study
employed a quantitative research design to objectively
measure the level of awareness among workers in
quarantine departments.

The five approved PoEs served as the study's locations.
There are officers and employees from customs,
immigration, agriculture, the Office of National
Security, the pharmacy, port health, cleaners, and
other support services working at all five PoEs. The
port health personnel comprise public health or
clinical officials who are tasked with screening tourists
for infectious disease symptoms and signs, verifying
their = vaccination status, and maintaining
environmental sanitation. Additionally, they keep an
eye on and assess all medications, cosmetics,
foodstuffs, disinfectants, and hazardous materials
coming into or going out of the nation.

Inclusion Criteria: Workers actively employed in
quarantine departments at FEgyptian airports.
Exclusion Criteria: Workers who are on leave, off-
duty, or not directly involved in IPC activities.

We interviewed 160 port health staff members: 32 at
Cairo International Airport, 32 at Aswan International
Airport, 31 at Sohag International Airport, 36 at Luxor
International Airport and 29 at Taba International
airport. A convenience sampling method was used to
recruit participants from different
departments across Egyptian airports.
Data Collection: Survey Instrument: a standardized
Infection prevention and control assessment
framework (IPCAF) instrument (2018 version) of the
World Health Organization (WHO),” which is a
structured questionnaire based on established
literature on IPC methods and validated scores. The
online survey was conducted via a website link
(http://forms.office.com).” It is a methodical
instrument that offers an initial assessment of the IPC
program and activities within a medical facility in
addition to continuous evaluations via repeated

quarantine

administration to track development over time and
promote improvement. The questionnaire is closed-
ended and organized, having eight components that
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Table 1: General characteristic of the study group,
Egypt, July 2024 (n=160)

N (%)
Age (years, median and IQR) 34 (28-41)
Gender
Female 48 (30)
Male 112 (70)
Occupation
Information Center Officer 8 (5.0)
Medical registration and statistics 24 (15)
technician
Doctor 40 (25)
Health observer 43 (27)
Nurse 36 (23)
Pharmacist 9 (5.6)
Airport
Aswan international airport 32 (20)
Cairo international airport 32 (20)
Luxour international airport 36 (23)
Sohag international airport 31 (19)
Taba international airport 29 (18)

Data were presented as number and percentage,
unless mentioned otherwise

make up the score system. A facility is categorized into
one of four IPC promotion and practice levels based on
the total percentage attained in the eight parts. There
were four portions in it: Core components 2 (IPC
guidelines), 3 (IPC education and training), and 6
(monitoring/auditing IPC procedures and providing
feedback) are all essential. A few elements of Core
component 8 that we dubbed cleaning and sanitation
(built environment, materials, and equipment for IPC
at the facility level). Based on the THR guideline for
fundamental competencies at PoEs including
screening, isolation, and a referral system for
sick/suspected travelers, three additional sections (a
screening station, an isolation facility, and a referral
system) were created and added to the tool
There are subcomponent questions in every portion of
the modified instrument, for a total of 53 questions in
the evaluation. The majority of questions are coded as
1 or 0, depending on whether the answer is yes or no.
Compliance was rated as none (0), medium (0.5), or
full (1) on a few questions. After summing up and
dividing by the total number of responses, the total
number of inquiries for that particular element. After
multiplying this by 100, the percentage scores were
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obtained. Each POE was graded at one of four levels of
IPC promotion and practice, as indicated by the WHO
IPCAF tool: Inadequate (0-25%), Basic (26-50%),
Intermediate (51-75%), or Advanced (76-100%),
based on the overall percentage results in the seven
categories.

Data Analysis: The collected data had been coded and
verified before computerized data entry. The collected
data was statistically analyzed using the Statistical
Package for the Social Science (SPSS) version 26 and
R studio programming version 2023 and expressed in
tables and charts. Score (1) Yes, No=0. The percentage
of IPC score was calculated as the total score of
questions divided by 53 multiplied by 100. The Level
of IPC promotion was graded into advanced (above
76%), intermediate (75% to 51%), basic (50% to
26%) and inadequate (less than 25%). Using the Chi-
squared test, the level of IPC was correlated with the
location of airport. A correlation graph was done
between IPC scores. Univariate and multivariate
regression analysis to see factors of advanced response
versus intermediate. In all analyses, P < 0.05 indicated
statistical significance.

RESULTS

A total 160 health staff members were included: 32 at
Cairo International Airport, 32 at Aswan International
Airport, 31 at Sohag International Airport, 36 at Luxor
International Airport and 29 at Taba International
airport.

The median age of respondents was 34 years, 30%
were females and 70% were males. Regarding the type
of occupation of the staff members, 27% were health
observers, 23% were nurses, 25% were doctors, 15%
were medical registration and statistics technicians,
5.6% were pharmacists and 5% were information
center offices (Table 1).

The IPC measure scores for each PoFE are displayed in
Availability and Score of Each IPC Component at
Individual POE. Highly advanced operating procedures
(SOP) on information protection (IPC) were accessible
at all five PoEs, and IPC practices were monitored.
Additionally, 76 percent of the five airports have
advanced isolation referral systems, cleaning and
sanitation, and screening stations available (Table 2).

Regarding the score and the level of each IPC
component measure at the five PoEs collectively Table
3 summarizes scores on IPC measures at the five class
A PoEs in Egypt. IPC measures advanced level in each
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Table 2: Infection prevention and control (IPC) component scores by point of entry location, Egypt, July 2024

Expected score Cairo Sohag Aswan Luxor Taba
N (%) N (%) N (%) N (%) N (%)
Cumulative score 53 49 (92.5) 47.5 (90) 47(89) 47(89) 47 (89)
Components
IPC guidelines 12 12 (100) 12 (100) 12 (100) 11.5(96) 11.5 (96)
IPC training 6 5(83.5) 4.5 (75) 4.5(75)  4.5(75) 4.5 (75)
Monitor IPC practices 10 9 (90) 9 (90) 9 (90) 9 (90) 8.5 (85)
Screening station 8 7-5(94) 7 (87.5) 7(87.5)  7.5(94) 7.5 (94)
Cleaning & sanitation 6 6 (100) 5.5 (92) 5.5(92) 5.5(92) 5.5 (92)
Isolation facility 6 5.5 (92) 5.5 (92) 5(83) 5(83) 5.5 (83)
Referral system 5 4 (80) 4 (80) 4 (80) 4 (80) 4 (80)

component and totally. The IPC guidelines had highest
recorded score (98.5%; 59/60) followed by cleaning
and sanitation (93.5%; 28/30), then screening station
91%, Monitor IPC practices 89%, isolation facility
88.5%, referral system 80% and finally the lowest
score recorded was IPC training 76.5%.

There is no significant difference between the location
of airport and the level of IPC (Table 4). Identified gaps
in specific IPC components at the five PoEs was
illustrated in detail in Table 1 (Supplementary data).
Most IPC components were in the advanced level (no
gabs) except the port cleaning staff trained on basic
IPC was intermediate in the four PoEs (Sohag, Aswan,
Luxor and Taba), while, in Cairo Airport was advanced
without gab. Sufficient personal protective
equipment’s; well-maintained material for cleaning
and having key information of referral health facilities
were in the intermediate level in the five PoFEs.
Isolation area standard with separate toilet and waste
management and PoE have channel & procedures for
communicating health measure on arrival and
departure were in the intermediate level in the four
PoEs (Cairo, Aswan, Luxor and Taba) but in Sohag
were in the basic level.

The correlation matrix between IPC components
scores showed positive correlations between
components scores. There was positive excellent
correlation between referral system score and
isolation facility score. There was positive moderate
correlation between isolation facility score and each of
IPC guidelines and training; also, between cleaning
sanitation each of IPC guidelines and training; and IPC
training and each of screening station and IPC
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practices score. Other components there were mild
positive correlations.

The Univariate and multivariate regression analyses
aimed to identify parameters associated with
advanced level of IPC in the five PoEs. The only
significant factor was being medical registration and
statistics technician with negative odd in both
univariate and multivariate analysis. (Table 5)

DISCUSSION

This study to assess IPC measures in Egypt at the five
class A PoFEs. The resistant antimicrobials organism
can travel and enter the country as well as the
passengers and goods. The study aimed to identify the
gaps of IPC measures at 5 class A PoEs and give
recommendations for improving. Good IPC measures
at the PoEs protect working staff as well as travelers at
the Airport line.

After conducting the survey on 160 port health staff
members: 32 at Cairo International Airport, 32 at
Aswan International Airport, 31 at Sohag International
Airport, 36 at Luxor International Airport and 29 at
Taba International airport. The overall score of IPC
measures for each PoF was calculated. Highly
advanced guidelines operating procedures on IPC
activities were available, and there was monitoring of
IPC practices. Also, the availability of screening station,
cleaning and sanitation and isolation referral systems
were advanced in the five airports =76%. This
advanced level reflects good overall IPC measures at 5
class A PoEs which protect port staff members and
travelers from antimicrobials resistant organisms.
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Table 3: Summary of infection prevention and control (IPC) component scores at all points of entry locations

combined, Egypt, July 2024
Expected score Reported score Level of IPC measures
N N (%)
IPC guidelines 60 59 (98.5) Advanced
IPC training 30 23 (76.5) Advanced
Monitor IPC practices 50 44.5 (89) Advanced
Screening station 40 36.5 (91) Advanced
Cleaning & sanitation 30 28 (93.5) Advanced
Isolation facility 30 26.5 (88.5) Advanced
Referral system 25 20 (80) Advanced
Total score 265 237.5 (90) Advanced

Table 4: Overall level of IPC measures by the point of entry locations in Egypt, July 2024

Aswan Cairo Luxor

Sohag Taba Total P value

Advanced 31 (96.9%) 31 (96.9%) 35 (97.2%)
Intermediate 1 (3.1%) 1(3.1%) 1(2.8%)

30 (96.8%) 29 (100%) 156 (97.5%)

1(3.2%) o (0) 4 (2.5%)

The screening methods protocol design and the
robustness of application can influence the
effectiveness of screening measures. The techniques
utilized for assessing exposure and symptoms, the
kinds of tools and equipment that are employed, the
quantity of employees participating, and their level of
training all influence how well screening measures
turned out. ® The advanced level scores at the class A
airports may be due to higher number of travelers
passing through them and the advanced training
measures that were taken during the pandemic of
COVID 19. 8

IPC measures showed advanced level in each
component and totally. The IPC guidelines had highest
recorded score (98.5%; 59/60) followed by cleaning
and sanitation (93.5%; 28/30), then screening station
91%, Monitor IPC practices 89%, isolation facility
88.5%, referral system 80% and finally the lowest
score recorded was IPC training 76.5%.

IPC guidelines were in advanced level without gap in
the five PoEs. IPC guidelines include screening
passengers upon travel or departure, isolation of
suspected/sick travelers, referral of suspected/sick
travelers, hand hygiene guidelines, outbreak
management and preparedness, cleaning and
disinfection, port health staff protection and safety
and Waste management.

Entry and exit screening are components of the
national and international policies of competent
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authorities to prevent the transmission of illness and
to lessen their effects on trade and travel, which can be
negatively impacted by insufficient measures that can
make disease spread. "

IPC training includes port health trained on basic IPC,
interactive training, port cleaning trained on basic IPC
and Administrative and managerial staff received basic
IPC training.

The port cleaning staff trained on basic IPC was
intermediate level in the four PoEs (Sohag, Aswan,
Luxor and Taba), while, in Cairo Airport was advanced
without gab.

The inadequate trained cleaning staff and inadequate
coordination between staff members were the major
challenges at PoEs.> To improve disease surveillance,
laboratory and outbreak response capacity and
efficiency for detection and response to public health
threats, while avoiding interruption of routine
services. This would be done through detection,
prevention, and response to public health threats or
events and good training to staff members.">*
Monitor IPC include compliance, trained personnel
responsible for the monitoring of IPC practices, well-
defined structured checklist for monitoring, hand
hygiene compliance, cleaning and disinfection of the
environment and waste management monitor with
advanced level in the five PoEs in our study.
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Table 5: Univariate and multivariate multinomial regression analysis of parameters predictors of having

advanced IPC versus intermediate IPC

Univariable models

Multivariate model

Beta 95% confidence ot Beta 95% confidence S
Lower Upper Lower Upper
Age 0.00 -0.00 0.00 0.09 0.00 -0.00 0.00 0.3
Gender (male) -0.04 -0.09 0.02 0.1 0.01 -0.07 0.09 0.7
Occupation (information center)
Medical registration technician -0.17 -0.29 -0.05  0.006* -0.18 -0.31 -0.05 0.006*
Doctor -0.00 -0.11 0.11 1.0 -0.01 -0.13 0.11 0.8
Health observer 0.00 -0.11 0.11 1.0 -0.02 -0.14 0.10 0.7
Nurse 0.00 -0.11 0.11 1.0 -0.02 -0.14 0.10 0.7
Pharmacist 0.00 -0.14 0.14 1.0 -0.01 -0.16 0.14 0.8
Airport (Aswan)
Cairo -0.00 -0.08 0.08 1.0 -0.01 -0.09 0.06 0.7
Luxour 0.00 -0.07 0.08 0.9 0.01 -0.06 0.08 0.7
Sohag -0.00 -0.08 0.08 0.9 0.02 -0.06 0.09 0.6
Taba 0.03 -0.05 0.11 0.4 0.04 -0.04 0.12 0.3

*P value<o0.05 is significant
Against our study Kamara et al. found that IPC
guidelines and periodic monitoring of IPC practice at
POEs in Sierra Leone in 2021 were almost absent. ®
Effective IPC measures must be implemented at PoEs
to reduce or stop the transmission of infections,
including AMR. Cross-border patient migration has
been found to be a risk factor for the introduction of
Enterobacteriaceae that produce carbapenems into
healthcare environments and systems. '
Screening measures score include availability,
algorithm, register, manned by port health staff,
functional infrared thermometer and hand hygiene
and sufficient water services and personal protective
equipment. The sufficient personal protective
equipment were in the intermediate level at the five
PoEs.
Employees performing the primary screening may not
have formal expertise in public health or medicine, but
they nonetheless conduct an initial assessment.
Activities include taking visitors' body temperatures,
visually observing them for indications of infectious
disease, and having them fill out a questionnaire
requesting information on the presence of symptoms
and/or exposure to the infectious agent. Referrals to
secondary screening are made for travelers exhibiting
indications of the infectious disease or who may have
come into contact with the agent. Personnel trained in
public health or medicine should perform secondary
screening. It consists of a thorough interview, a
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targeted physical and laboratory assessment, and a
second temperature check. %7

Regarding cleaning and sanitation, the component
measured, dedicated personnel for cleaning, well
maintained toilet facility, well maintained material for
cleaning and appropriate method of waste disposal.
Well maintained material for cleaning were in the
intermediate level at the five PoFs.

Kamara et al. 2021 suffered from lacked isolation areas
for infected passengers, insufficient personal
protective equipment and there one PoE with no toilet
facility.®

Phongsawat, 2008 reported about people expectation
of airport toilet that people believed that the worst
issue with the toilets was their availability.
Additionally, many made comments regarding how
clean the toilet floors were, with a few female users
suggesting that the airport operator should add more
spaces for people to easily store their items near the
water basins. Therefore, to better satisfy the needs and
expectations of users, the airport operator should
increase the number of toilets, enhance the cleanliness
of the toilet’s floors, and add more locations for female
toilets.'®

Regarding isolation and referral systems: isolation
area standard with separate toilet and waste
management and PoE have channel & procedures for
communicating health measure on arrival and
departure were in the intermediate level in the four
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PoEs (Cairo, Aswan, Luxor and Taba) but in Sohag
were in the basic level.

Immigration PoEs are among the primary locations for
isolation facility and referral, in addition to health
facilities, where IPC measures must be put into place
and closely watched to stop the spread of infectious
illnesses because of population mobility. '

The IPC components were strongly correlated between
each other’s like a necklace. There was positive
excellent correlation between referral system score
and isolation facility score. There was positive
moderate correlation between isolation facility score
and each of IPC guidelines and training; also, between
cleaning sanitation each of IPC guidelines and
training; and IPC training and each of screening
station and IPC practices score. Other components
there were mild positive correlations.

With assistance from the WHO Country Office
IPC/AMR team as well as the national IPC and port
health departments of the Ministry of Health and
Sanitation, the WHO IPCAF tool was adapted using a
multidisciplinary collaborative approach. This strategy
made ensuring that a tool that was appropriate for IPC
assessment at PoEs was developed. Additionally, the
presence of a team comprising the PI, employees from
the National IPC, and port health departments
guaranteed the reliability and correctness of the data.
Thus, the data accurately depict the PoEs' operational
reality. Additionally, the study complied with the
reporting requirements established by Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE). & 20!

Being medical registration and statistics technician
was associated with significant intermediate response
in both wunivariate and multivariate analysis.
Identifying the weak points is the main idea of
strength and working to increase medical registration
and statistics technician knowledge is very
recommended. Countries must build strong
multisectoral systems to quickly identify and address
communicable diseases that are imported as well as
those that are domestically spread to maintain global
health security. This is crucial because, as previous
global disease outbreaks like COVID -19 have shown,
there is a chance that an illness could spread before
public health services have a chance to react. >3
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Limitation of the study

Since we could not cover all Egyptian airports’
workers at quarantine departments, the study findings
should be generalized with caution. Since the data is
self-reported, information bias cannot be excluded.
Finally, the data represent awareness of the IPC
measures not the actual compliance. Therefore, future
studies auditing compliance with IPC measures may
be justified.

CONCLUSIONS

The study conducted at five important PoEs for the
first time in Egypt to evaluate the gap in IPC measures
for transportation to limit spread of infectious
diseases. There were intermediate gaps in the port
cleaning staff trained on basic IPC, sufficient personal
protective equipment’s; well-maintained material for
cleaning and having key information of referral health
facilities in the five PoEs. Isolation area standard with
separate toilet and waste management and PoE have
channel & procedures for communicating health
measure on arrival and departure were in the
intermediate level in the four PoEs (Cairo, Aswan,
Luxor and Taba) but in Sohag were in the basic level.
The findings underscore the importance of providing
adequate personal protective equipment’s, availability
of toilets with separate rooms for isolations and waste
management. Additionally, findings underscore the
need of focused training for all staff port members
especially medical registration and statistics
technician in all PoEs especially Sohag Airport.
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