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Abstract

Introduction: Considering the absence of effective treatment, the World Health Organization had recommended
stringent infection prevention and control (IPC) measures against coronavirus disease 2019 (COVID-19) to
reduce its transmission. The non-adherence of healthcare workers (HCWs) to these measures had been
reported as a major cause of infection.

Aim: To assess the level of self-reported adherence of HCWs to IPC measures during their social life and work
time.

Methods: This cross-sectional study included 559 HCWs (411 females and 148 males) working at 39 hospitals
across different Egyptian governorates. A predesigned structured questionnaire about COVID-19 IPC mea-
sures was completed by trained interviewers.

Results: Washing hands before eating (98.2%), using soap for hand wash (97.9%), washing hands after return-
ing home (96.6%), and wearing a face mask when going outside in public places (83.7%) were the commonest
daily-life practices among the 559 studied HCWs, while the least common was social distancing (46.0%). Less
than half of the studied HCWs were adherent to the proper duration of handwashing (P < 0.01). Only 5.9%
of the studied HCWs usually wore full personal protective equipment (PPE) at work (P = 0.051). The highest
percentages of HCWs working at outpatient clinics and laboratories (98.1% each) ‘sometimes’ used PPE
(P = 0.017). There was a significant difference in self-reported adherence to wearing face masks at hospitals
according to specialties (P < 0.01). HCWs working at intensive care units (ICUs) recorded the highest atten-
dance rates at IPC training (53.8%, P = 0.012). A relatively higher percentage of HCWs at COVID-19 isola-
tion hospitals wore PPE (15.7%) versus 2.2-4.7% in other hospitals (P = 0.015).

Conclusion: The majority of HCWs sometimes complied with wearing PPE (93.6%). HCWs were more adher-
ent to wearing masks at hospitals (94.6%) compared to community settings (42.9%). Older age and female
gender were significantly associated with self-reported adherence to some IPC measures. Hand hygiene train-
ing session emphasizing the proper duration of hand wash is mandatory.
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oronavirus disease 2019 (COVID-19) is a highly

communicable infection caused by the severe

acute respiratory syndrome coronavirus-2
(SARS-CoV-2). It ranks the ninth deadly pandemic in
history (1). Undoubtedly, healthcare workers (HCWs)
are among the most severely hit by the pandemic as
they face the occupational risk of becoming infected
with COVID-19, and at worst, dying (2). The World
Health Organization (WHO) defines HCWs as ‘all peo-
ple engaged in actions whose chief goal is to enhance

health’. This encompasses doctors, nurses, technicians,
and paramedical staff such as support staff and hospi-
tal administrators (3). The WHO surveillance data
reported 80,000 to 180,000 COVID-19 deaths out of
135 million HCWs worldwide, between January 202
and May 2021 (4).

SARS-CoV-2 is transmitted from patients to HCWs in
healthcare settings due to working in close proximity to
patients or their bodily secretions. Throughout unpro-
tected exposure to a confirmed COVID-19 case or
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unrecognized COVID-19 patient, different sizes of liquid
particles from patients’ mouths or noses spread during
coughing, sneezing, breathing, talking, or intubation
(short-range within 1 m). Moreover, aerosol transmission
at longer distances (beyond 1 m) can occur in healthcare
settings, where procedures that generate aerosols are per-
formed (5).

The WHO had recommended the rational implementa-
tion of specific infection prevention and control (IPC)
measures to reduce the transmission of SARS-CoV-2
among HCWs. These measures include standard drop-
let-contact and airborne precautions, universal masking
policies, and training and educating HCWs on hand
hygiene and the use of personal protective equipment
(PPE). PPE includes gloves, medical masks, goggles or a
face shield, and gowns, as well as PPE for specific proce-
dures such as respirators (i.e. N95 or filtering facepiece
FFP2 standard or equivalent) and aprons. Other mea-
sures include appropriate engineering controls, such as
including designated donning and doffing areas and sepa-
rate entrance ways for HCWs than those used by patients
and visitors where possible; environmental cleaning and
disinfection of both patient and staff areas, especially
high touch surfaces (2-3 times daily); disinfection of
rooms after each outpatient visit; waste management
strategies to ensure that potentially contaminated waste
(including used PPE) is promptly removed from staff or
patient care environments; and adequate ventilation of
the rooms at the workplace (5). Inconsistent use of PPE
and inadequate physical distancing were documented as
the main causes of COVID-19 infection of HCWs (6, 7).

The protection of HCWs remains a challenge in most
countries. In a vicious cycle, shortages of HCWs had
forced staff to adapt to the significantly higher workload
and longer shifts for extended periods of time, with inad-
equate PPE supply, which led to reduction of HCW com-
pliance to the recommended IPC measures. This calls the
attention to investigate HCWSs’ practices during the
COVID-19 pandemic in different Egyptian hospitals.
Some studies assessed certain practices of HCWs such as
wearing the face mask and washing hands in Egypt (8, 9).
However, comprehensive analysis of different practices of
HCWs during their social life and in healthcare settings is
still scarce. The present study aimed to investigate the
self-reported adherence of a sample of Egyptian HCWs
to some lifestyle behaviors and ITPC measures in health-
care settings.

Methods

This cross-sectional survey-based study was conducted
between January and June 2021. This period coincided
with the second and third waves of the COVID-19 pan-
demic in Egypt. This study was a part of another project
which enrolled 559 HCWs (10).
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Data collection
Before research implementation, a pilot study was con-
ducted on a group of 20 HCWs in one of the university
hospitals to test for the feasibility of recruitment as well as
validation of the questionnaire. A predesigned structured
questionnaire was completed through interviewing HCWs
by trained interviewers. The study questionnaire com-
prised sociodemographic information: age, sex, marital
status, residence, and education. Some data about the
work setting of HCWs were included as were the occupa-
tion (physicians, nurses, pharmacist, etc.) and the type of
hospital (COVID-19 isolation, screening/referral, or
mixed hospitals). HCWs from intensive care units (ICUs),
emergency rooms, internal medicine wards, outpatient
clinics, radiology, and laboratory departments were
included. Another section of the questionnaire comprised
questions related to lifestyle behaviors (practicing social
distancing of at least 1 m), eating outdoors, wearing
masks when going outside in public places, washing hands
for at least 20 sec, use of soap and hand disinfectant, and
IPC measures at work (wearing PPE at the hospital, tem-
perature screening, environmental disinfection, well-ven-
tilation of the rooms, attendance at IPC training programs,
and satisfaction with implementation of IPC measures).
Ventilation of the rooms was assessed according to
the WHO guidelines (11), where the minimum recom-
mended ventilation rate in non-residential settings is 10
L/second/person, and cross ventilation should be
enabled, either through doors or the use of pedestal fans.
The interviewers explained the guideline for all HCWs
before asking them to assess whether rooms are well ven-
tilated or not. The answer was either ‘yes’ or ‘no’. The
opinion of HCWs regarding the implementation of IPC
measures in their health facilities was assessed by direct
interview using the closed ended question ‘Do you think
there is implementation of IPC measures in your health
care facility?” The response was either ‘yes’ or ‘no’.
Satisfaction with the implementation of IPC measures
of the respondents was assessed using a closed-ended
question: ‘Rate your satisfaction with IPC measures?’
Satisfaction with IPC measures and attendance at
IPC training programs were rated as follows: none;
poor =<25%, fair = 25% — <50%, good = 50% — <75%,
and excellent = 275%. HCWSs’ self-reported adherence to
safety practices was recorded in as rarely (0% — <20%),
sometimes (20% — <80%), or usually (280%).

Statistical analysis

Data were fed to statistical software IBM SPSS version 22
(IBM, Armonk, NY, USA). Descriptive analysis based on
frequency and percent distribution was done for all vari-
ables, including sociodemographic and behavioral data.
Quantitative variables were expressed by the mean and
standard deviation (SD), while categorical variables by
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absolute and relative frequency. Cross-tabulation and
Chi-squared (3?) test were used to analyze the associations
between self-reported adherence to IPC measures and the
characteristics of participants. Statistical analysis was
done using two-tailed tests. A P-value less than 0.05 was
considered statistically significant.

Ethical considerations

This study was conducted in compliance with the Helsinki
Declaration and was approved by the Institutional
Review Board (IRB) Committee, Faculty of Medicine,
Alexandria University — IRB number: 00012098, FWA
number: 00018699, and serial number: 0305136.
Administrative approval was taken from each healthcare
setting prior to study onset. Anonymity and confidenti-
ality were confirmed, and a written informed consent
was obtained from all participants.

Results

A total of 559 HCWs were enrolled in this study. Their
ages ranged from 20 to 72 years (mean 42.19 + 10.51
years). About three-fourths of the participants were
females (73.5%) and married (75.5%). Most study partici-
pants reported having a university degree (76.4%). Forty-
three percent of HCWs were physicians, 17.9% were
nurses, and the remaining were technicians, pharmacists,
or others.

Common daily-life practices among the 559 studied
HCWs were: washing hands before eating (98.2%), using
soap for hand wash (97.9%), washing hands after return-
ing home (96.6%), and wearing a face mask when going
outside in public places (83.7%). The least common prac-
tice was social distancing (46.0%). Less than half of the
studied HCWs (46.0%) were adherent to the proper dura-
tion of handwashing (P < 0.01). Self-reported adherence
to wearing masks when going outside in public places
(P = 0.034) and washing hands before eating (P = 0.049)
were significantly associated with older age (mean 42.96 +
10.54 and 42.31 + 10.49, respectively) (Table 1). The absti-
nence from eating outdoors was also associated with
older age (mean 41.39 + 9.98) (P < 0.01). Self-reported
adherence to some practices such as abstinence from eat-
ing outdoors (P < 0.01), wearing masks when going out-
side in public places (P < 0.01), washing hands after
returning home (P < 0.01) was significantly associated
with the female gender (Figure 1).

Only 5.9% of the studied HCWs ‘usually’ wore full PPE
at work. Use of face masks and gloves was the highest
reported (94.6 and 64%, respectively). Only 39.9% of
HCWs attended IPC training. Females were more
adherent to wearing masks and attending IPC training
(P =0.048 and 0.031, respectively), while males were more
compliant to wearing caps and gowns (P = 0.014 and
P <0.01, respectively) (Table 2).
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Table 1. Self-reported adherence of healthcare workers to some
safety practices according to their age

Practices Age (years) Total Test of
Mean + SD n =559 significance
(P-value)
No. %

Practicing social distancing

Rarely 423+ 11.22 10 1.8 ANOVA = I.169
Sometimes 41.23£1065 292 522 P=02lé
Usually 43.28 £ 10.24 257 460
Eating outdoors
Rarely 46.05 % 11.14 146 26.1 ANOVA = |.784
Sometimes 4139998 361 646 P <00l
Usually 36.92 £ 8.74 52 9.3
Wearing a face mask when going outside in public places
Rarely 38.86 + 1.95 7 1.3 ANOVA = |.447
Sometimes 38.19 £ 9.82 84 150 P=0034
Usually 42.96 £ 10.54 468 83.7
Washing hands before eating
Sometimes 357 £9.48 10 1.8 t-test=1.977
Usually 4231+1049 549 982 P=0049
Washing hands after returning home
Sometimes 37.68 £ 10.63 19 34  ttest = 1.907
Usually 4235+ 1048 540 966 FP=0057
Duration of hand washing
<20 sec 40.34 £ 1047 302 540 t-test =3.895

437741029 257 460 P<00l

Use of soap for handwashing

>20 sec

Sometimes 37.92 £ 9.94 12 2.1 t-test= 1.424
Usually 43771029 547 979 P=0154

Use of antiseptic for hand washing
Rarely 4214+ 112 14 25 ANOVA=0.903
Sometimes 40831062 140 250 P=0654
Usually 42.66 = 10.43 405 725

Compared to other HCWs, physicians were usually adher-
ent to social distancing (51.9%, P = 0.017), use of hand dis-
infectants (74.5%, P = 0.011), and wearing face masks when
going outside in public places (87.9%, P = 0.023). All techni-
cians and 99% of nurses usually washed hands after return-
ing home (P < 0.01) (Table 3). Self-reported adherence to
certain IPC measures was significantly associated with dif-
ferent occupations (Supplementary Table 1).

Most HCWs (98.7%) reported that adequate IPC
measures were implemented at their hospitals regard-
less of hospital type. Overall, some of the most fre-
quently self-reported IPC measures were well-ventilation
of rooms (91.1%), daily environmental disinfection
(84.6%), and the application of body temperature
screening (72.5%). More than half of HCWs (56.4%)
reported good satisfaction with IPC practices, with the
highest percentage among those working at COVID-19
isolation hospitals (59.6%); however, this was not

(page number not for citation purpose)


http://dx.doi.org/10.3396/ijic.v19.22791

Engy Mohamed El-Ghitany et al.

98.30% 98.10% 98.50%
100.00%
0 86.60%
74.70%
80.00% 75.70%
06.207 56.40%
. ('
9 48.40%
60.00% 47.309
39.209
40.00%
17%
20.00%
0.00%
2D < 'S > < N Q> &
® & e & S < WIS 3
o%‘—:o(\('}(‘% 0&6 (;{_$ \§‘~§> .®Q;<‘®/§\Q% ,be’b\\o& s\‘—)ole ‘;{\\(\Q" é‘ﬂ‘é}_fzﬁ\ > S—)\
B S > e
é\o &a} ;&\o"o %@ <,00 & < T & 0 tﬁ %@%,{;\o“ Ibob 6Q/g,o
& % & & NS S OIS NS RSN
N A & & S S &
$® $ & Qo(\
Q\)@
B Male M Female
Fig. 1. Adherence of HCWs to safety practices according to gender.
statistically significant (P = 0.069). Body temperature Discussion

screening differed according to the type of hospital,
with the highest percentage at screening/referral hospi-
tals (82.9%, P <0.01). A relatively higher percentage of
HCWSs at COVID-19 isolation hospitals wore PPE
(15.7%) versus 2.2-4.7% in other hospitals (P = 0.015)
(Table 4). Compared to other hospitals, HCWs working
at COVID-19 isolation hospitals reported significantly
higher percentages of attending IPC training pro-
grams (51.7%, P = 0.034). Self-reported adherence to
wearing face masks, gloves, gowns, and goggles var-
ied significantly between hospitals, and surprisingly,
the highest percentages were not at COVID-19 isola-
tion hospitals (P < 0.001 — < 0.01) (Supplementary
Table 2).

Although it was not statistically significant, all HCWs
working at ICUs and outpatient clinics reported implemen-
tation of adequate TPC measures (P = 0.917). The highest
percentages of HCWs working at outpatient clinics and
laboratories (98.1% each) ‘sometimes’ used PPE, followed
by those working at radiology departments (98%) (P =
0.017). There was a significant difference in self-reported
adherence to wearing a face mask at hospitals according to
specialties, where all HCWs working at ICUs, 99% of those
working at laboratories, and 98.1% of nurses usually wore
face masks (P < 0.01). Moreover, self-reported adherence
to wearing gloves, caps, gowns, and goggles differed signifi-
cantly according to specialties (P < 0.001). HCWs working
at ICUs recorded the highest attendance rates of IPC train-
ing (53.8%, P = 0.012) (Table 5).
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During the early phases of the COVID-19 pandemic,
infections of HCWs across 195 countries had been
reported mainly in nurses, while deaths were more fre-
quently in doctors, especially general practitioners due
to the high flow of patients and the increased risk of
viral transmission with less self-reported adherence to
IPC measures (12). In Egypt, the infection rate among
HCWs ranged from 3.7 to 20% in different healthcare
settings, with 400 reported deaths during the study
period, according to the Egyptian Medical Syndicate
(EMS) (13, 14).

During the study period, all healthcare facilities fol-
lowed key WHO IPC recommendation, in particular iso-
lation facilities for COVID-19 patients; contact, droplet,
and airborne precautions; adequate environmental
cleaning; disinfection and ventilation; and physical dis-
tancing, where possible, for at least 1 m (15). In addition,
HCWs were the highest priority population for vaccina-
tion (Oxford/AstraZeneca [AZD1222] and Sinopharm
BBIBP were the available COVID-19 vaccines during the
study period) (16). Obviously, the compliance of HCWs
with IPC guidelines reduced the risk of contact with
patients’ body fluids and infection rates (17).

The Ministry of Health and Population launched the
‘Health of Egypt/Egypt’s Health® mobile application,
which was approved by the WHO. It aims to provide citi-
zens with information on the main incidents to slow down
and control the spread of COVID-19 in the community
setting, in the form of closure of all schools, universities,
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Table 2. Self-reported adherence of healthcare workers to infection prevention and control (IPC) measures during their work time

IPC measures Gender Total n = 559 Test of significance
(P-value)
Male n = 148 Female n = 411
No. % No. % No. %

Use of PPE at work

Rarely 0 0.0 3 0.7 3 0.5 Fisher’s exact = 4.87

Sometimes 14 9.5 19 47 523 936  P=005

Usually 134 90.5 389 94.6 33 5.9
Wearing face masks at hospital

Rarely 2 1.4 3 0.7 5 0.9 Fisher’s exact = 6.618
Sometimes (in patients’ rooms) 12 8.1 13 32 25 4.5 P=0048

Usually 134 90.5 395 96.1 529 94.6
Wearing face shield at hospital in patient care areas

No 95 64.2 267 65.0 362 64.8 X*=0.029

Yes 53 35.8 144 35.0 197 352 P=0866
Wearing gloves at hospital

No (36%) 53 358 148 36.0 201 36.0

Yes (64%) X2=10.148

Single 82 55.4 231 56.2 313 56.0 p=0929
Double 13 838 32 7.8 45 8.0

Wearing caps at hospital

No 103 69.6 327 79.6 430 76.9 X*=6.09

Yes 45 304 84 204 129 231 P=0014
Wearing gowns at hospital

No 79 534 271 65.9 350 62.6 X*=7331

Yes 69 46.6 140 34.1 209 374  P<00I
Wearing goggles at hospital

No 129 87.2 372 90.5 501 89.6 X*=1312

Yes 19 12.8 39 9.5 58 104  P=0252
Infection control training attendance
No 100 67.6 236 57.4 336 60.1 X2 =4.672
Yes 48 324 175 426 223 399  P=003I

and mosques, along with the cancellation of cultural
events and tourist trips. Moreover, regular checking of
temperature when visiting any premises and a negative
COVID-19 test or a proof of a WHO-approved
COVID-19 vaccination were required for entry to Egypt
(18). In parallel to these measures, Egypt started an exten-
sive health education campaign using newspapers, radio,
television, and social media to increase public awareness
about hand hygiene (19).

Most viruses, including SARS-CoV-2, can be inacti-
vated by soap and water. Therefore, hand washing is man-
datory for HCWs to prevent infections primarily
transmitted by close contact with droplets (20).
Fortunately, the common practice among all studied
HCWs was hand washing either before eating (98.2%) or
after returning home (96.6%), which exceeds the fre-
quency of self-reported adherence in Saudi Arabia
(80%) (21). This result did not show good congruence
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with Engdaw et al. from Ethiopia, who reported a 14.9%
prevalence of hand hygiene compliance among HCWs
assessed using observational checklist (22), or with the
24.9% shown by Papagiannis et al. in Greece (23), which
was assessed by self-reporting by HCWs. This aspect of
safety practices showed wide variation internationally
because it is dependent not only on hand hygiene knowl-
edge but also on hospital infrastructure and the availabil-
ity of adequate soap and water supply (24). Regrettably,
less than half of the studied HCWs (46.0%) in our study
were adherent to the proper duration of hand washing.
A much higher percentage was reported by Galal et al. at
Cairo University Children’s Hospital (87%) (9). Our result
indicates that HCWs are aware of the importance of
handwashing to prevent COVID-19 infection, yet they
may not be as equally aware of the importance of the
optimal duration for handwashing to be effective. We,
therefore, recommend educating them on the importance
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Table 3. Self-reported adherence of healthcare workers to social and infection prevention and control (IPC) measures according to their

occupation
Social and infection prevention Total Occupation Test of significance
practices (P-value)
n =559 Physician Nurse Technician ~ Pharmacist ~ Others*
No. (%) 239 (428) 100 (163) 59(82)  68(l1.6) 93 (184)
No. % No. (%) No. (%) No. (%) No. (%) No. (%)

Practicing social Rarely 10 1.8 2 (0.8) 0 (0.0) 2 (34) I (1.5) 5(5.4)  Fisher’s exact = 16.942
distancing Sometimes 292 522 113(47.3) 60(60.0) 29(492)  35(51.5) 55(59.1) P=0017

Usually 257 460 124 (51.9) 40 (40.0) 28 (475) 32(47.1) 33 (35.5)
Eating outdoors Rarely 146 261  58(243) 22(220) 21 (356)  9(I3.2) 36(387) X*=21.655

Sometimes 361 646 154 (644) 69 (69.0) 36(61.0) 54(794) 48(5l.6) P<00I

Usually 52 93 27(113) 9 (9.0) 2 (34) 5 (7.4) 9(9.7)
Wearing a face mask  Rarely 7 1.3 2 (0.8) 0 (0.0 0 (0.0 0 (0.0 5(54)  Fisher’s exact = 15.683
when going outside in - gometimes 84 150  27(113)  19(190) 11(186)  9(I132)  18(19.4) P=0023
public places Usually 468 837 210(879) 81 (81.0) 48(8l4)  59(86.8) 70 (75.3)
Washing hands before Sometimes 10 1.8 7(2.9) 0 (0.0) 0 (0.0 2 (2.9) I (I.I)  Fisher’s exact = 4.412
eating Usually 549 982 232(97.1) 100(100.0) 59 (100.0) 66 (97.1)  92(98.9) P=0244
Washing hands after ~ Sometimes 19 34 8(3.3) 1 (1.0) 0 (0.0 I (1.5) 9(9.7)  Fisher’s exact = 11.813
returning home Usually 540 966 231 (967) 99(99.0) 59 (100.0) 67 (985) 84(903) P<00l
Duration of hand <20 sec 302 540 126(527) 52(520) 37(627)  32(47.1)  55(59.1) X:=4.43
washing >20 sec 257 460 |11 (47.3) 48(480) 22(37.3)  36(52.9) 38(40.9) P=035I
Use of soap for Sometimes 12 2.1 7(2.9) 2 (2.0) 0 (0.0 0 (0.0) 3(3.2) Fisher’s exact = 3.126
handwashing Usually 547 979 232(97.1) 98(98.0) 59 (100.0) 68(100.0) 90 (96.8) P =0405
Use of hand antiseptic Rarely 14 2.5 5(2.1) 0 (0.0 0 (0.0 I (1.5) 8 (8.6)  Fisher’s exact = 14.393

Sometimes 140 250 56(234) 26(260) 18(305)  17(250) 23 (247) P=00II

Usually 405 725 178(745)  74(740) 41 (69.5) 50 (735) 62 (66.7)
Use of PPE at work Rarely 3 0.5 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0) 3(3.2) Fisher’s exact = 14.354

Sometimes 523 936  13(54) 4 (4.0) 1(1.7) 5 (7.4) 10 (l0.8) P=002l

Usually 33 59 226 (946) 96 (96.0) 58(983)  63(92.6) 80 (86.0)

*Employees and office personnel.

of handwashing for at least 20 sec, as recommended by
the WHO. Self-reported adherence to frequent (‘usually’)
use of hand antisepsis using alcohol-based hand rub
reached 72.5%, which was lower than the 94.8% reported
by Al Mutairi et al. (25). The major determinants of the
use of alcohol-based hand rubs are the cost and availabil-
ity of these products (25).

Masks are often worn to prevent transmission of infec-
tion via droplets in the community or healthcare settings.
It might be suggested that the use of face masks in the
community is less effective in transmitting COVID-19
than in healthcare settings. During the study period, a
risk-based approach was considered in mask use in the
community setting; the general public should wear a
non-medical mask in indoor settings (shops, shared work-
places, and schools), with restricted number of attendees
to maintain physical distance of at least 1 m. In outdoor
settings, mask use was recommended when physical dis-
tancing could not be maintained. Within a health facility,
a universal masking approach by all patients, staff,
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caregivers, and visitors was followed (26). In the current
study, the most frequent safety practice was hand wash-
ing, followed by wearing face masks at hospitals (94.6%)
and when going outside in public places (83.7%) followed
hand washing in the frequency of the applied safety
practice. Comparable percentages (83%) were reported
by Galal et al. from Egypt (9) and Chughtai et al.
from Vietnam (68-77%) (27). The higher percentage of
self-reported adherence to wearing face masks at hospi-
tals in the present study might be due to the fear of HCWs
getting infected from patients. A few HCWs did not use
masks during work at hospitals. Prolonged use of masks,
respirators, and goggles might cause skin irritation such
as eczema, itching as well as fogginess caused by goggles (28).
This discomfort might be a reason for their inconsistent
use by HCWs, especially if working for long hours.
Moreover, lack of resources in some healthcare settings
might make these measures unavailable at times. The
WHO announced the shortage of PPE in March 2020,
which might have affected HCWs in several countries.
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Table 4. Relation between infection prevention and control (IPC) measures and type of hospital

Variable Total Type of hospitals Test of significance
respondents (P-value)
COVID-19 Screening/ Mixed (receive Do not Others*
isolation referral of ~ COVID-19 receive
suspected and other  COVID-19
cases patients) patients
89 (15.9) 41 (73)  338(60.5) 46 (82) 45 (8.1)
No. % No. (%) No. (%) No. (%) No. (%) No. (%)
Satisfaction with ~ No 17 3.0 0(0.0) 4(9.8) 7(2.1) 3(6.5) 3(67)  Fisher's exact = 22.556
IPC measures Poor 10 1.8 1(1.1) 2 (4.9) 5(1.5) 1 (2.2) 1 22) P=0069
Fair 45 8.1 10(11.2) 3(7.3) 26 (7.7) 5(10.9) 1 (22)
Good 315 564 53 (59.6) 19 (463)  194(574) 26 (56.5) 23 (5l.1)
Excellent 172 308 25 (28.1) 133L.7) 106314 11 (239) 17 (378)
Environmental No 10 1.8 1 (1.1) I (2.4) (1.5) 1 (2.2) 2 (44)  Fisher’s exact = 12.87
disinfection Every day 473 846 70 (78.7) 37(902) 293 (86.7) 36(783) 37(822) P =025
Every week 59 10.6 12 (13.5) 3(7.3) 33 (9.8) 7(15.2) 4(8.9)
Every month 17 3.0 6(6.7) 0(0.0) 7(2.1) 2 (43) 2 (44)
Well ventilation ~ No 50 8.9 7(7.9) 4(9.8) 35(10.4) 2 (43) 2(44)  Fisher's exact = 2.755
of rooms Yes 509 911 82 (92.1) 37(90.2) 303 (89.6) 44 (957) 43 (956) P =0598
Body temperature No 154 275 32 (36.0) 7(17.1) 85(25.1)  10(21.7) 20 (444) x*=5.101
screening Yes 405 725 57 (64.0) 34(829) 253 (749) 36(783) 25(55.6) P <00l
Use of PPE at Rarely 3 0.5 1 (1.1) 0 (0.0) 2 (0.6) 0 (0.0 0(0.0)  Fisher’s exact = 16.157
work Sometimes 523 93.6 74 (83.1) 40 (97.6) 320 (94.7)  45(97.8) 44 (97.8) P=00I5
Usually 33 5.9 14 (15.7) I (24) 16 (4.7) I (22) I (2.2)

*Employees and office personnel.

HCWs are usually more careful than the general
population to wear masks as they are at the front lines in
caring for patients with COVID-19 infection. In this
regard, an Ethiopian study reported lower self-reported
adherence to wearing face masks among the general
population (32.4%) due to decreased affordability (29).
Older age was associated with better anti-COVID-19
practices. This could be explained by the fact that older
groups might suffer from serious chronic illnesses; there-
fore, they perceived the increased risk of developing more
serious complications from COVID-19 and thus were
more adherent to practicing precautionary measures (30).
In the current study, self-reported adherence to wearing
face masks when going outside in public places (P =
0.034) and washing hands before eating (P = 0.049) were
significantly associated with older age. Moreover, there
was a significant difference between male and female
HCWs in terms of self-reported adherence to certain
safety practices, where females were more adherent to
wearing masks at work and during their social life, wash-
ing hands after returning home, and attending IPC train-
ing. The possible justification might be that females are
more involved in the family and childcare, and they
bear the burden of transmission of the disease to their
children if they do not implement greater self-reported
adherence toward mitigation measures of COVID-19.
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These findings were parallel to those reported in several
studies (31-34). Males were more compliant with wearing
caps and gowns (P = 0.014 and P < 0.01, respectively),
which might be associated with a higher percentage of
male surgeons who usually use surgical gowns during
operative procedures. It should be noted that the type of
gowns either isolation or surgical should be based on the
level of contamination risk and gowns availability.
Non-sterile, disposable isolation gowns can be used by
HCWs who care for patients with suspected or confirmed
COVID-19. Surgical gowns should be prioritized for sur-
gical sterile procedures (35).

Social distancing had been established as a control
measure of the COVID-19 pandemic as it prevents close
contact with infected individuals (36). In our study, only
46% of HCWs usually adhered to social distancing, con-
trary to 96.4% of HCWs in the United States (37). This
may be attributed to the overcrowded nature of different
Egyptian governorates, which makes social distancing
and avoidance of physical contact somewhat difficult.
However, physicians were usually adherent to social
distancing at work compared to other HCWs (51.9%,
P =0.017), which might reflect their better understanding
and attitude toward COVID-19 mode of transmission
compared to other less-educated HCWs (employees and
office personnel).
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The studied HCWs demonstrated poor self-reported
adherence to ‘usually’ wearing PPE (5.9%), while the
majority of them (93.6%) sometimes complied with
wearing PPE. This finding agreed with Galal et al. (9)
from Egypt who mentioned that 78% of nurses and 68%
of physicians correctly used PPE. The lower compliance
to wearing full PPE in the present study may be
explained by the small percentage of HCWs working at
COVID-19 hospitals (15.9%) as they are the ones who
need to wear full PPE. However, this low percentage
(5.9%) is worrisome, as it had a deleterious effect on the
life of HCWs. It could also be due to one of the main
perceived barriers that faced the application of IPC
measures in Egypt: shortages of PPE, insufficient train-
ing, lack of knowledge, and overcrowded hospitals (14).
United Nations Children’s Fund (UNICEF) had deliv-
ered essential PPE to the Egyptian Ministry of Health
and Population to support the frontline HCWs (38),
and this was reflected in the present study by the rela-
tively higher percentage of HCWs working at COVID-
19 isolation hospitals who usually wore PPE (15.7%)
compared to lower percentages (2.2-4.7%) in other hos-
pitals (P = 0.015). This is because the priority, in this
time period, was to supply COVID-19 hospitals with
PPE. Neuwirth et al. agreed with this observation where
self-reported adherence to wearing PPE at COVID-19
wards reached 85% compared to 76% at non-COVID-19
wards (39).

It is generally accepted that nurses are more adherent
to IPC measures, compared to physicians (40). Thus, it
is not surprising that a previous study reported that
physicians were less adherent to COVID-19 IPC mea-
sures, such as reusing a mask and not cleaning and dis-
infecting the patient’s environment (21). Ragusa et al.
from Italy recorded higher self-reported adherence of
nurses to hand washing due to adequate training;
however, their performance worsened during the
COVID-19 pandemic due to reorganization in the
wards, understaffing, and patient overflow (41). These
findings were not reflected in the current survey, where
physicians were the most represented HCWs sector
accounting for 239 (42.8%) of participants, and they
reported a higher percentage of self-reported adher-
ence to social distancing (51.9%, P = 0.017), and use of
hand disinfectants (74.5%, P = 0.011) compared to
other HCWs. In addition, all technicians and 99% of
nurses usually washed their hands after returning home
(P < 0.01). Similarly, in a study conducted in Jamaica,
87% of physicians and 88% of nurses washed their
hands after contact with body fluids (42). On the con-
trary, Mohammed et al. from Assiut University
Hospitals recorded that 88.2-93.9% of HCWs were
non-compliant to IPC practices (8).

Citation: Int J Infect Control 2023, 19:2279 | — http://dx.doi.org/10.3396/ijic.v19.2279 |

IPC during the early waves of the COVID-19 pandemic in Egypt

Stringent IPC measures, education, and supzervision
are more likely to be followed in areas with a higher risk
of infection transmission. This was reflected in the pres-
ent study, where HCWs working at ICUs and laborato-
ries were significantly more adherent to wearing face
masks (P < 0.01). This agreed with Ragusa et al. (41)
from Italy who found that HCWs in ICUs positively
changed their safety behavior during the pandemic
period. Some of the most frequently reported IPC mea-
sures in the current study were ventilation of rooms
(91.1%) and daily environmental disinfection of surfaces
(84.6%). A very similar percentage of cleaning and disin-
fection of the patient’s environment (84%) had been
reported in a previous study (21).

Generally, IPC training is recommended for medical
and non-medical staff. In the present study, only 39.9%
had attended IPC training, with a significantly higher
percentage of attendance among those working at
COVID-19 isolation hospitals (51.7%, P = 0.034) and
those working at ICUs (53.8%, P = 0.012). In Saudi
Arabia, higher percentage of HCWs had attended IPC
training (66.5%) (24).

Although it was not statistically significant, more than
half of HCWs (56.4%) were satisfied with IPC practices,
with the highest percentage among those working at
COVID-19 isolation hospitals (59.6%). A comparable
percentage (62.6%) was reported by Galal et al. (9) at
Cairo University Children’s Hospital. A higher satisfac-
tion level among medical and paramedical staff (87.5 and
91.7%, respectively) was reported at Suez Canal University
hospitals (43). A lower percentage (39.4%) was reported
at Zagazig University (14).

Subjective assessment of some variables such as sat-
isfaction with the implementation of IPC measures was
one of the main limitations of the present study.
Another limitation was that the number of physicians
was more than that of nurses and other HCWs and did
not reflect the actual distribution of HCWs. This study
had a unique point as it described the self-reported
adherence of HCWs to IPC practices during their
social life and at work.

In conclusion, the majority of HCWs reported that
adequate IPC measures were implemented at their hospi-
tals. The self-reported adherence to certain practices such
as wearing face masks and handwashing was described.
Practicing social distancing might be hindered by the
overcrowded nature of different Egyptian governorates.
Revision of the educational programs for proper hand
hygiene should be further implemented.
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