s e
Infection prevention and control measures for COVID-19 among medical

staff in Nineveh Governorate, Iraq
Zakria A Kassim', Sharef W Al-Mulaabed?’, Saif W Younis®, Ali A Abutiheen®

' Department of Medicine, Mosul General Hospital, Mosul, Irag.

? Department of Pediatrics, Presbyterian Medical Group, New Mexico, United States.

* Department of Public Health, Mosul, Iraq.

“Department of Family & Community Medicine, College of Medicine, University of Kerbala, Karbala, Irag.
*Corresponding author: Sharef W Al-Mulaabed (E-mail: drsharefw@gmail.com)

Abstract:

Objectives: To assess the adherence to infection prevention and control (IPC) measures among medical staff working in Nineveh governorate
during COVID-19 pandemic.

Methods: A cross-sectional study, using an online survey sent to different medical staff in Nineveh. The questionnaire was composed of
two parts, the first included demographic information, and the second covered IPC measures. Survey was completed by medical staff
witnessed COVID-19 pandemic in Nineveh governorate.

Results: The total sample was 412, of whom, 316 (77%) were males and 142 (35%) were physicians. Overall, the percentage of staff following
different IPC measures was ranging from 31% in wearing head cover, to 97% in keeping clean hands constantly. Main missed points were
found in respiratory hygiene, physical distancing, and self-isolation. Females were more likely to apply bandages to wounds and wearing
gloves before examining patients. Compared to other medical staff, physicians were less compliant to washing hands, putting waste in
designated places, and wearing protective cloths. Those who work in hospitals were better compliant with sterilizing hands before entering
home.

Condlusion: The adherence to IPC measures was ranging from less than one-half in wearing sterile head cover, to nearly all respondents in

keeping clean hands. There is a great need to provide support as well as training in regards to IPC in Nineveh governorate city.
Keywords: Infection prevention and control, COVID-19, Nineveh, Mosul, Iraq.

Introduction

Coronavirus disease of 2019 (COVID-19) is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The
outbreak was first identified in Wuhan, Hubei, China,
in December 2019, and was recognized as a pandemic
by the World Health Organization (WHO) on 11 March
2020. Iraq reported its first confirmed cases on 24 February
2020, while the first case appeared in Nineveh was on 22
March 2020. Nineveh is Iraq’s third largest and second most
populated governorate, with its capital named Mosul city.
In Irag, until 3 July 2020, the number of cases had reached
53,708, with 2,160 deaths, and 27,912 recoveries."?

During the conflict between the so-called Islamic State in
Iraq and Syria (ISIS) group and the Iraqi forces, 9 out of 13
public hospitals were damaged in Nineveh, slashing health-
care capacity and the number of hospital beds by 70 percent.
The reconstruction of health facilities has been extremely slow
and there are still less than 1,000 hospital beds for a population
of more than 3.5 million people. This is half of the internation-
ally recognized minimum standard for health service delivery
in a humanitarian context.*

Looking ahead, the fear is that the pandemic will exac-
erbate growing inequality in Nineveh society “Without a
doubt, the economic impact of COVID-19 will plunge the
most vulnerable families in Nineveh deeper into poverty,’
therefore, special attention should be paid on infection pre-
vention and control (IPC) measures and people awareness of
its importance.’

IPC refers to policies and procedures used to minimize
the risk of spreading infections, particularly in health facilities.
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The purposes of IPC are to protect ourselves, our patients, and
our family and community.*”

According to current evidence, the main routes of
COVID-19 virus transmission are through respiratory drop-
lets and contact.*"* Hence, in order to prevent and control
infection, the Centers for Disease Control and Prevention
(CDC) recommend the following;: !4

1. Hand washing: Hand washing is recommended to prevent
the spread of the disease. The CDC recommends that peo-
ple wash hands often with soap and water for at least 20 s.
It further recommended using an alcohol-based hand san-
itizer with at least 60% alcohol."®

2. Respiratory hygiene: Health organizations recommended
that people cover their mouth and nose with a bent elbow
or a tissue when coughing or sneezing (the tissue should
then be disposed of immediately).'¢

3. Physical distancing: (also commonly referred to as social
distancing). Methods include quarantines; travel restric-
tions; and the closing of schools, workplaces, stadiums,
theatres, or shopping centers."”

In Iraq, limited previous studies to document compliance
of Iraqi medical staff in general, and those in Nineveh gov-
ernorate in particular, with regards to IPC measure to any of
the infectious diseases. It is speculated that due to shortage of
time, lack of resources, and reduced number of staff/patients
ratio, there is lack of compliance to such important measures.
Moreover, despite the fact that number of COVID-19 cases are
not too many in Mosul city due to city lockdown and other
measures, asymptomatic infections have been well-docu-
mented as well as the fact that incubation period is thought to
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be within 14 days following exposure.”'® Hence, IPC measures
should be taken into consideration with all patients as much as
possible. This study aims to assess the attitude and adherence
to IPC measures among medical staff working in Nineveh gov-
ernorate during COVID-19 pandemic.

Materials and Methods

A cross-sectional study conducted at Nineveh Governorate, in
which there are about 3,500,000 inhabitants. Using computer
application called Google forms, the survey was sent online
via (Facebook messenger application) directed to members
of different Facebook groups of medical staff in Nineveh.
All those witnessed COVID-19 pandemics in Nineveh were
invited to participate in the study. Data collection was done
during 1-week period from 6 April 2020 to 13 April 2020.

The survey was especially designed to provide informa-
tion on the infection prevention and control for COVID-19
after thorough review of the literatures.®”!*'” The question-
naire was anonymous and composed of two parts: the first
covered demographic information of participants including
gender, age, marital status, and educational level, site of work,
and medical specialty. The second part represented the specific
IPC questions consisting of 14 questions on general IPC mea-
sures, attitude about the most infected areas to work within,
any suffering from lack of personal protective equipment,
source of COVID-19 obtaining information, and finally if the
responders gain benefit from the information of survey. For
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the IPC questionnaire, answer options were given according to
4-point Likert-type scale (1= strongly agree, 2= agree, 3= dis-
agree, and 4= strongly disagree). For the purpose of data anal-
ysis, answers “1” and “2” were grouped as a positive answer
(Yes) and expressed in tables, while responses “3” and “4” were
considered as (No) and analyzed accordingly.

Ethical approval was obtained from Nineveh health direc-
torate. The questionnaire was anonymous and did not include
any data on other personal identifiers. Furthermore, the par-
ticipation was voluntary with assuring the confidentially of
responses.

Data were analyzed using SPSS (Statistical Package for
Social Sciences) software, version 20 (IBM, Chicago, Illinois,
USA). Number and percentage (%) of respondents to each
IPC measure were calculated in overall sample and then com-
pared between different groups. Comparison was done using
Chi-squared (x2) test. A p-value of < 0.05 was considered as
statistically significant.

Results:

The total studied sample was 412 health personnel. Out of
them, 316 (77%) were males, 221 (54%) were of age group <35
years of age. While 142 (35%) of them were physicians, 270
(65%) were other health-care professionals such as dentists,
pharmacists, nurses, and medical ancillary staff. Demographic
characteristics of those responded to the survey are shown in
Table 1.

Table 1. Demographic characteristics of all respondents (N=412)

Characteristic Number Percentage
Gender Male 316 77%
Female 96 23%
Age/ years <25 27 7%
25-34 194 47%
35-44 132 32%
> 45 59 149%
Marital status Married 308 75%
Single 99 24%
Divorced \ Widow 5 1%
Specialty Medicine 39 9%
Surgery 58 14%
OBGYN 19 5%
Pediatric 31 8%
Radiology / Laboratory 67 16%
Isolation centers 23 6%
ER 39 9%
Other — multiple specialties or administration 125 30
Position Physician 142 35%
Nurse or nurse technician 98 24%
Pharmacist or Pharmacy tech 28 7%
Dentists 7 2%
Other healthcare providers (lab techs, radiographers) 113 27%
Administrative (Drivers, security, others) 24 6%
Location of work Nineveh Health department administration 20 5%
DOH Hospitals inside Mosul 235 57%
DOH Hospitals outside Mosul 53 13%
Primary Health care sectors 48 12%
Other * 51 12
Source of Health authority instructions 55 13%
information Media >4 13%
Both 300 73%

* Mosul University, Humanitarian Organization, or medical detachment at entrances to the city.
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The percentage of staff following different IPC measures
was widely ranging from as low as 40% in wearing a head
cover specialized for health personnel, to as high as 97% in
keeping clean hands and trimming fingernails constantly
(Table 2). Main defects were found in respiratory hygiene,
physical distancing, and self-isolation. Comparison between
responses to different IPC measures among males and females
is illustrated in Table 2. Females were more likely to sterilize
and apply bandages to wounds/scratches as well as trend to
wear gloves before examining patients.

Concerning adherence to IPC measures in physicians
compared to other health-care staff, this is summarized in
Table 3. Physicians were less likely to wash hands from elbows
and below for 20 s, put medical and general waste in desig-
nated places, wear a protective cover; however, they were more
likely to cover mouth and nose completely on cough or sneeze,
and wear masks while dealing with patients. On the other
hand, physicians were less likely to report deficiency in health
protection supplies.

Compared to health-care staff working outside hospitals,
those who work in hospitals were better compliant with plac-
ing medical and general waste designated areas, as well as ster-
ilizing hands before entering home (Table 4).

Respondents from surgical specialties were found more
likely to wash hands from the elbows and below for 20 s, but
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less likely to cover mouth/nose completely when cough or
sneeze as shown in Table 5.

Of note, 332 (81%) of respondents reported benefit
from this questionnaire, which was not significantly different
between male and female, or those work in hospital and out-
side hospitals, while more benefit was reported in non-physi-
cian respondents compared to physicians.

Discussion

Health workers are at the front line of the COVID-19 outbreak
response, and as such, they are exposed to hazards that put
them at risk of infection. Between 10 and 20 percent of United
States’ coronavirus cases are health-care worker.?” Even in Iraq,
many COVID-19 cases are being reported daily among health
workers, therefore, following proper IPC is very important.

Overall, there are wide ranges of many issues; medical
staff is following regarding IPC measures. This can make a
sense on how to do proper IPC and how to improve the defec-
tive points in future, regarding each entity.

The lowest rate was for wearing head were nearly 2/5 indi-
cating its use. However, this might be explained by the fact
that head cover use is not indicated in those who had regular
work. Moreover, many health workers do not work in places
that have direct contact with COVID-19 patients. Other than

Table 2. Percentage of answers (as strongly agree or somewhat agree) to different questions among all respondents as well as

comparison between male and female (total n=412)

Question ALL (n=412) Male (n=316) Female P value
(n=96)

Q1. Keeping at least 1 meter away from others. 296 (72%) 230 (73%) 66 (70%) 0471
Q2. Removing ring, keys, watch or metal bracelets while at work. 291 (71%) 221 (70%) 70 (74%) 0.534
Q3. Keeping clean and trimmed fingernails. 398 (97%) 306 (98%) 92 (97%) 0.751
Q4. Sterilizing and applying bandages to scratches/wounds. 327 (79%) 243 (77%) 84 (83%) 0.019*
Q5. Washing hands up to elbows x 20 seconds, or use medical
sanitizers before & after examining patients. 2B L) SR 0362
Q6. Covering mouth and nose on cough or sneeze. 390 (95%) 300 (96%) 90 (95%) 0.744
Q7. Wearing a mask while dealing with infected patients. 382 (93%) 293 (94%) 89 (94%) 0.979
Q8. Wearing rubber gloves before examination. 382 (93%) 289 (92%) 93 (98%) 0.052
Q9. Ensuring to keep hands away from the face. 372 (90%) 288 (91%) 84 (88%) 0376
Q10. Disposing medical waste in designated places. 392 (95%) 298 (95%) 94 (99%) 0.100
VQV;TrkWearing a protective cover specialized for health personnel at 273 (66%) 215 (69%) 58 (62%) 0192
Srg.s\)/\elgaring a head cover (for workers in extremely dangerous 163 (40%) 130 (58%) 33(51%) 0316
%%eﬂeaning hands or other sterilizing measures before entering 376 (91%) 288 (95%) 88 (94%) 0.774
Other Q1. Did you get benefit from this questionnaire? 330 (80%) 255 (82%) 75 (80%) 0672
Other Q2. Did you suffer from deficiency in health protection supplies
during the outbreak? 321 (78%) 243 (77%) 76 (81%) 0476
*Statistically significant
**Number of answers in each group is different in this Q: ALL, n=290; Male, n=225; Female n=65.
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Table 3. Comparison of percentage answered as YES (Extremely, or to some extent) to the following Qs between Physicians and
all other healthcare staff (total n=412)

Question P(i:‘ LST":;';S ‘::::t;;;r)s P value
Q1. Keeping at least 1 meter away from others. 102 (%71) 196 (73%) 0.696
Q2. Removing ring, keys, watch or metal bracelets while at work. 105 (73%) 186 (69%) 0.393
Q3. Keeping clean and trimmed fingernails. 139 (%99) 260 (97%) 0.251
Q4. Sterilizing and applying bandages to scratches/wounds. 108 (76%) 221 (82%) 0.141
Sffé\r/\éaxsahrir:}%iggn;jastiiﬂtt: elbows x 20 seconds, or use medical sanitizers before & 116 (82%) 243 (91%) 0.004*
Q6. Covering mouth and nose on cough or sneeze. 140 (98%) 252 (94%) 0.075
Q7. Wearing a mask while dealing with infected patients. 139 (97%) 245 (92%) 0.031*
Q8. Wearing rubber gloves before examination. 133 (93%) 251 (94%) 0.692
Q9. Ensuring to keep hands away from the face. 132 (92%) 241 (90%) 0370
Q10. Disposing medical waste in designated places. 134 (94%) 260 (98%) 0.067
Q11. Wearing a protective cover specialized for health personnel at work. 87 (61%) 187 (70%) 0.064
Q12. Wearing a head cover (for workers in extremely dangerous areas).** 48 (45%) 119 (61%) 0.044*
Q13. Cleaning hands or other sterilizing measures before entering home. 130 (94%) 247 (95%) 0.650
Other Q1. Did you get benefit from this questionnaire? 106 (74%) 226 (85%) 0.006*
Other Q2. Did you suffer from deficiency in health protection supplies during the 126 (89%) 195 (73%) <0.001*

outbreak?

*Statistically significant
**Number of answers in each group is different in this Q: Doctors, n=94; All others, n=197

Table 4. Comparison of percentage answered as YES (Extremely, or to some extent) to the following Qs between those working
in hospital versus those outside hospitals (total n=412)

Work in Work Outside
Question hospital hospital P value

(n=288) (n=124)
Q1. Keeping at least 1 meter away from others. 205 (71%) 93 (75%) 0457
Q2. Removing ring, keys, watch or metal bracelets while at work. 208 (72%) 83 (68%) 0333
Q3. Keeping clean and trimmed fingernails. 281 (98%) 118 (96%) 0.257
Q4. Sterilizing and applying bandages to scratches/wounds. 226 (79%) 103 (83%) 0.315
Q5. Washing hands up to elbows x 20 seconds, or use medical sanitizers before & 248 (%87) 111 (90%) 0.531
after examining patients.
Q6. Covering mouth and nose on cough or sneeze. 275 (96%) 117 (94%) 0516
Q7. Wearing a mask while dealing with infected patients. 271 (95%) 113 (91%) 0.166
Q8. Wearing rubber gloves before examination. 270 (94%) 114 (92%) 0.346
Q9. Ensuring to keep hands away from the face. 261 (91%) 112 (90%) 0923
Q10. Disposing medical waste in designated places. 279 (98%) 115 (93%) 0.021*
Q11.Wearing a protective cover specialized for health personnel at work. 198 (69%) 76 (63%) 0.288
Q12.Wearing a head cover (for workers in extremely dangerous areas). ** 120 (57%) 44 (55%) 0.774
Q13. Cleaning hands or other sterilizing measures before entering home. 266 (96%) 111 (90%) 0.022*
Other Q1. Did you get benefit from this questionnaire? 236 (83%) 96 (78%) 0.257
Other Q2. Did you suffer from deficiency in health protection supplies during the 227 (79%) 94 (76%) 0.548

outbreak?

*Statistically significant.
**Number of answers in each group is different in this Q: Work in hospital, n=211; Work Outside hospital, n=80.
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Table 5. Comparison of percentage answered as YES (Extremely, or to some extent) to the following Qs between surgical

specialties and medical specialties (total n=412)

Surgical Medical
Question specialties specialties Pvalue

(n=77) (n=70)
Q1. Keeping at least 1 meter away from others. 49 (64%) 52 (74%) 0.164
Q2. Removing ring, keys, watch or metal bracelets while at work. 60 (78%) 48 (69%) 0.200
Q3. Keeping clean and trimmed fingernails. 75 (98%) 66 (97%) 0.900
Q4. Sterilizing and applying bandages to scratches/wounds. 62 (81%) 52 (75%) 0452
Sf?é\r/veisahrir?i%izgnp?astigt? elbows x 20 seconds, or use medical sanitizers before & 67 (87%) 52 (75%) 0,070
Q6. Covering mouth and nose on cough or sneeze. 70 (91%) 70 (100%) 0.010*
Q7. Wearing a mask while dealing with infected patients. 68 (88%) 67 (96%) 0.102
Q8. Wearing rubber gloves before examination. 69 (90%) 65 (93%) 0489
Q9. Ensuring to keep hands away from the face. 67 (87%) 66 (94%) 0.134
Q10. Disposing medical waste in designated places. 75 (96%) 65 (93%) 0.196
Q11. Wearing a protective cover specialized for health personnel at work. 49 (64%) 43 (62%) 0.869
Q12. Wearing a head cover (for workers in extremely dangerous areas). ** 25 (50%) 26 (52%) 0.841
Q13. Cleaning hands or other sterilizing measures before entering home. 71 (96%) 61 (92%) 0370
Other Q1. Did you get benefit from this questionnaire? 57 (75%) 55 (79%) 0610
Other Q2. Did you suffer from deficiency in health protection supplies during the 62 (82%) 58 (83%) 0,840

outbreak?

*Statistically significant.

**Number of answers in each group is different in this Q: Surgical specialties, n=50; Surgical specialties, n=50.

this, nearly 70% of the sample does not remove their rings and
watches while performing hand washing. In addition, a similar
percentage does not follow social distancing and keeping 1 m
or more distance than other people or patient. This might be a
core step in IPC but not well-known by the medical staff due to
poor IPC training courses or may be due to increasing number
of patients in very small health facilities.

No significant difference was identified between male
female practices, except for sterilizing and applying bandages
to scratches/wounds, where females are more adhere com-
pared to male. There is a similar finding from another study
done in USA.*

With regards to physicians compared to other medical
staff, physicians are less adherent to hand sanitations, wear-
ing head cover while they are in their shift, but they are more
careful about wearing facemasks during their shifts than oth-
ers. This equipment was recommended by US Food and Drug
Administration society as personal protective measures.”
Compared to medical staff who work outside the hospital,
those who work inside the hospital are more adherent about
throwing medical waste in their special places, and they are
more careful to avoid spreading the infection to their houses
than those who are working outside the hospital. This may
due to more serious types of infections and invasive tech-
niques faced by medical staff working inside the hospital.”

At another comparison, surgical staff is more careful for
hand sanitation but they are less serious in covering their
mouth during coughing and sneezing. This finding might be
due to the special work environment facing each specialty.
Most germs spread airborne which means that while sneezing
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or coughing millions of germs into the air are sending and
other people might breathe them in and get infected.”*

In general, 22% of respondents indicated shortage in per-
sonal protective equipment (PPE). PPE shortages had been rec-
ognized in many areas of the world with COVID-19 pandemic;
however data collection was just at beginning of the pandemic
in Nineveh and few cases had been registered by that time.

This study has a number of limitation and challenges.
Firstly, there are no national data existing on the IPC control
for Iraqi medical staff related to COVID-19 or other infectious
diseases, for comparison. Additionally, due to the shortage of
time and the situation related to COVID-19 lockdown, we
could collect 412 respondents, which represent major part of
the medical staff but not all of them.

Conclusion

IPC is a crucial element when medical staff handles or treat
any infectious disease. Hand washing, respiratory hygiene,
physical distancing, and self-isolation were the main issues to
control infection.

Staff from all medical specialties had some defects in
one of the areas relevant to adherence to infection prevention
and control. This might be due to lack of medical educational
materials, poor working environment, or lack of seriousness
when dealing with infectious diseases in general, or the cur-
rent pandemic in specific. So, training on how to do proper
IPC is important for all of them. Regardless of COVID-19
pandemic, the study was done in order to improve the concept
of infection control.
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As this study provided assessment of the situation and
adherence to IPC measures in Nineveh governorate, it can
build a basic stone for conducting further studies in future
and collaborate with other cities to compare the medical staff
attitude as well as follow-up after education or other measures
to improve this poor adherence.

The medical staff still needs more governmental support
for protective measures; however, there are certain measures
that all staff can take on their own to protect themselves as
well as others whom they encounter. In addition, we urge
non-governmental organizations to improve currently avail-
able services and provide more protective supplies as much as
possible.
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