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On CATANOVA Analysis of Knowledge, Compliance and Impact of Hand Hygiene
among Healthcare Professionals during COVID-19 Outbreak in South-East, Nigeria

Abstract

This study examined the knowledge, compliance and impact of hand hygiene among four major
healthcare professions during COVID-19 outbreak in South-East, Nigeria. Medical experts had
reported that many healthcare-associated infections (HAIs) are being transmitted from the hands
of healthcare workers to patients. In order to ensure the control of HAIs in our health sector, hand
hygiene should be observed by healthcare workers and patients. The data used in this study were
collected from twenty (20) hospitals in South-East, Nigeria using questionnaire with closed-type
question forms. A total number of 600 questionnaires were used in this study. Two-way
CATANOVA analysis was used to examine the gender and health profession that have well
knowledge, compliance and impact experience of hand hygiene during COVID-19 outbreak. The
level of significance for statistical test was set at a 5% significance level. The result showed no
statistically significant difference in the knowledge, compliance and impact experience of hand
hygiene among the four major health professions and also between the genders. The findings
showed that the changing of healthcare professional from one health profession to another does
not affect the knowledge, compliance and impact experience of hand hygiene. The results showed
that 599(99.8%) participants have good knowledge of hand hygiene, 395(65.8%) practice hand
hygiene every time, 507(84.5%) have high hand hygiene impact experience, and increase in the
years of service increase the knowledge, compliance and impact experience of hand hygiene of
healthcare professionals.
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1. Introduction

Healthcare professionals are always on the front when any pandemic occurs since they play vital
roles in response to pandemics. They are the primary sector that has contact with patients and are
prone to exposure to infected cases in healthcare industries; as their professional obligation, they
must be at their workplaces even if their health is at risk. Nevertheless, they should also protect
their health while they are treating patients. It has been reported that the level of knowledge
directly affects the individual perception of openness to a disease (Ogolodom et al., 2020). Most
healthcare-associated infections can be transmitted from patient to patient via the hands of
healthcare workers. In other words, healthcare workers’ hands due to poor hand hygiene are the
most usual type of vehicle for the transmission of healthcare-associated infections (Allergranzi et
al., 2011). For instance, nurses’ hands come into contact with patients and are frequently
contaminated during routine patient care such as auscultation and palpation, or while touching
contaminated surfaces, devices, or materials such as changing dressing (Karabay et al., 2005;
Kampf and Loffler, 2010; Ogunsola and Adesiji, 2008). The contaminated hands of healthcare
workers have been involved in healthcare-associated infections (HAIs) outbreaks. An outbreak of
post-operative infection was traced to a contaminated jar of exfoliating cream in a nurse’s home.
The investigation suggested the microorganism was transmitted to patients via the hands of the
nurse who wore artificial fingernails (Cimon et al., 2017). There is a report that the prevalence of
HAIs continues to rise, and it is estimated that annually hundreds of millions of patients suffer
from healthcare-associated infections all over the world. Therefore, effective hand hygiene is the
simplest proven method to reduce the prevalence of healthcare-associated infections.

Hand hygiene is known as any method applied to remove or destroy microorganisms on
hands. It is a comprehensive term that refers to hand-washing, hand antisepsis, and actions taken
to maintain healthy hands and fingernails. Hand hygiene was thought to be a key factor in
reducing hospital-acquired infection during the initial development of healthcare systems (Ott and
French, 2009; Akyol, 2007). The battle with healthcare-associated infections (HAIs) started in
1846 when Semmelweis, the Hungarian Obstetrician, observed that puerperal fever was more
common in the maternity ward where physicians and medical students provided care to women in
labor than in the ward where midwives assisted healthcare deliveries. He noted that physicians
and medical students were contaminating their hands while performing autopsies and later
attending the examination of women without hand washing. Arguably, he was the first to
recognize the importance of hand hygiene in controlling the transmission of infection (Trampuz
and Widmer, 2004; National Library of Medicine, 2013). Equally important was the work of
Florence Nightingale during the Crimean War, when she called for a basic public health military
hospital in Scutari in 1854. Her intervention to improve personal hygiene, cleanliness in the
hospital environment, living conditions, and food led to a decrease in the number of deaths. She
was one of the first people who identified the relationship between nursing and infection control
(Meers et al., 1992; Minnaar, 2008; Smith and Lokhorst, 2009).

There are several works of literature on healthcare-associated infections (HAIs) such as
Boyce et al. (2002) who stated that the main routes of cross-transmission of potentially harmful
germs to patients in a healthcare facility are healthcare workers' hands, air circulating in the
hospital, patients’ exposure to colonized surface, for intanstance, beds, chairs, tables, floors,
hospital equipment, sharing non-invasive objects like a stethoscope, pressure cuffs, and so on.
Barker et al. (2004) carried out a study on the contamination of fingers with viruses and
demonstrated that fingers could be contaminated with norovirus and it could sequentially transfer



the virus to up to seven clean surfaces and from contaminated cleaning clothes to clean hands and
surfaces.

Watutantrige et al., (2012) carried out a study on hand contamination and hand-washing practices
among medical students and demonstrated harmful microorganisms can be transferred to hands
from contaminated surfaces people come into contact with in their daily activities. Contaminated
hands can transmit disease to oneself as well as to others.

Duckro et al., (2005) studied the transmission of vancomycin-resistant enterococci and concluded
that hands were responsible for transferring vancomycin-resistant enterococci from the
contaminated environment or patients’ intact skin to other clean sites.

Harrison et al., (2003) found that even small manual pull disposable folded towels and towel
dispensers that are considered hands-free can become contaminated if the surfaces at the
dispenser exit are touched. This usually occurs when the paper towel is dispensed with difficulty
and the frequency of occurrence varies considerably, depending on the compatibility of the paper
towel and the dispenser. The potential for contamination should be considered in the design,
construction, and use of paper towel dispensers.

Cambell (2010), argues that hand hygiene is not only the responsibility of the infection control
department and recommends a multidisciplinary approach; hospital administration, other key
leaders and health professionals leaders are the key to success for hand hygiene compliance
within a hospital and suggested that the defaulters should be disciplined as though they have
violated hospital policy, starting with personal counseling to verbal warning and eventually to a
written warning placed in their file.

Karabay et al. (2005) noted that hand hygiene compliance is seen more in junior nurses and newly
recruited nurses and Akyol (2007) claims that hand hygiene compliance is higher among nurses
compared to physicians and other health professionals. Takahashi and Turale (2010) reported that
education and seminars are fundamental in promoting hand hygiene and helping staff to comply
with the institutional protocols of infection control. Moreover, Maxfield and Dull (2011)
suggested that healthcare workers' culture and hospital atmosphere should consider the infection
control department as a resource and partner rather than an enforcer. Thus, the infection control
staff can play a vital role in hand hygiene compliance by encouraging patients' monitoring of hand
hygiene by observation. Ott and French (2009) suggested that hand hygiene adherence should go
beyond education and training as it involved continuous motivation towards change and how that
change can be sustained.

The problem is that despite the magnitude of healthcare-associated infections (HIA)
problems and the importance of adherence to infection control policies, hand hygiene practices
had remained unacceptably low (Trampuz and Widmer, 2004; Takahashi and Turale, 2010). Hand
hygiene compliance rates in different developed countries rarely exceed 50% (Maxfield and Dull,
2011; Mani et al, 2010). This may be due to several constraints such as heavy workload, the high
number of clinical procedures, and the skin conditions of healthcare workers (Jang et al., 2010). It
is a common habit that healthcare professionals tend to neglect hand hygiene practices. They
usually tend to remove the gloves without washing their hands or use the same gloves to deliver
intended care to multiple patients. Even when they remove their gloves, only 20% of health
professionals clean their hands (Ott and French, 2009). The non-compliance with hand hygiene
among healthcare professionals could increase the rate of cross-transmission of infection with
microorganisms causing healthcare-associated infections (HAIs). These infections increase the
incidence of mortality and morbidity of clients who come in contact with healthcare workers.
They also increase the cost of healthcare delivery and prolong hospitalization. It is, therefore,



necessary to study the importance of hand-washing practices amongst healthcare professionals
and its implication in infection control.

The major aim of this study is to examine the knowledge, compliance, and impact of hand
hygiene of healthcare professionals in South-East, Nigeria during the COVID-19 outbreak in
Nigeria. COVID-19 which is also known as Coronavirus disease was first reported in December
2019 in Wuhan, the capital city of Hubei province in central China. This disease was initially
named novel Coronavirus-infected Pneumonia (NCIP) and the virus that caused it was named
2019 novel Coronavirus (2019-nCoV) by the World Health Organization (WHO). It was officially
renamed by WHO as Coronavirus Disease-19 (COVID-19 in short form). WHO declared
COVID-19 a global pandemic on the 11th of March, 2020 (Ogolodom et al., 2020; Mbachu et al.,
2020). However, the first confirmed case of the pandemic of COVID-19 in Nigeria was reported
on 27th February 2020 when an Italian citizen who works in Nigeria returned on 25th February
2020 from Milan, Italy, and fell sick on 26th February 2020 and was transferred to Lagos State
Biosecurity Facilities for isolation and testing (Asogwa et al., 2020). According to Nigeria Centre
for Disease Control (NCDC) (2022), as of 28th August 2022, Nigeria had recorded 263,471 cases
and 3,148 deaths. Out of 263,471 that were recorded across the country, 12,744 were from South-
East Nigeria. Moreover, Mbachu et al., (2020) studied the knowledge of healthcare workers on
COVID-19 in a south-eastern Nigeria state and the study showed that out of 403 healthcare
workers that participated in it, 357(88.59%) had good knowledge of COVID-19 infection and
328(81.39%) had knowledge of preventive practices of the virus. WHO said that COVID-19 is a
contagious disease. To contain its spread, some measures were adopted by the Nigerian
government which include social distancing, a ban on public gatherings including religious
gatherings, continuous personal hygiene such as hand washing and use of hand sanitizers, use of
face masks, limiting the number of passengers in public vehicles, locking down public places and
cities.

The significance of this study is that the healthcare workers will be fully reminded of the
importance of proper hand hygiene, especially in the health sector since hand hygiene practices of
healthcare workers are considered to be the single most clinical and cost effective measure to
prevent healthcare-associated infections (HAIs) (Takahashi and Turale, 2010). The study will also
create awareness of hand hygiene among patients and society at large.

2. Materials and Methods

2.1 Data collection

The data used in this study were collected from twenty (20) hospitals in South-Eastern Nigeria
using a questionnaire with closed-type question forms. South-East Nigeria is one of the
geopolitical zones in Nigeria and it has five states which include: Abia, Anambra, Ebonyi, Enugu,
and Imo. The questionnaires were distributed randomly in two (2) government hospitals and two
(2) private hospitals in each state making it a total of twenty (20) hospitals. The questionnaire has
four (4) sections which include; sections A, B, C, and D. Section A collects data on the socio-
demographic characteristics of the participants, section B is on the participant’s knowledge of
hand hygiene, section C is on the participant’s compliance to hand hygiene, and section D is on
the impact of hand hygiene in the prevention of healthcare-associated infections especially
COVID-19 infection. This study was conducted in August-October, 2022, and the World Health
Organization (WHO) questionnaire format on hand hygiene (WHO, 2009) was adapted and
modified to collect suitable data for this study. The researchers administered the questionnaires by
themselves to the participants and throughout the study; the confidentiality of the participants was
kept



2.2 Methodology

The methodologies used were descriptive statistics and categorical analysis of variance.
2.2.1 Descriptive statistics: According to McClave et al., (2005) descriptive statistics utilizes
numerical and graphical methods to look for patterns in a data set, to summarize the information
revealed in a data set, and to present the information in a convenient form.
2.2.2 CATANOVA: The categorical analysis of variance (CATANOVA) is a technique designed
to identify the variation between treatments of interest to the researcher. This CATANOVA is
used to solve problem in analysis of variance when the observations are nominal without any
underlying metric and it was also formulated to solve erroneous analysis of nominal data by using
chi-square test (Onukogu, 1985; Otaru and Ogbonda, 2020). In addition, there are several
methods for analyzing categorical data in which some of these methods use data transformation
before proceeding to analyse the data. The method to be used may depend on the classification of
categorical data (Fienberg, 1973; Florian, 2008; Onukogu, 2014; Singh, 2004). In this research,
two-way CATANOVA are adopted and there is no loss in generality using the method for
unequal levels of factors that do not differ significantly.
Table 1 shows the data layout for two-way cross classification or a randomized complete block
design in which a K-dimensional vector [nijk] of nominal responses are observed in frequencies
in the ij*" plot. In this Table 1, the main factor A ranging from 1 to | and main factor B ranging
from 1 to J have from 1 to K quanta responses per unit. Table 2 depicted CATANOVA table that
contains the source of variation, degrees of freedom (df), sum of squares (SS) which is the trace
of its variance-covariance matrix, test ratio from chi-square calculated, critical value from chi-
square tabulated and hypotheses for the study.
This study assumed that the data follows:
= Multi-nominal distribution

K
P({nijchs {mipe}) = <nij1 \ nin> | |(1Tijk)n]k
11

Njjx = 0,1, ey N and ik = nnl—jjk, 0< Tjk <1
» Independence: The levels and blocks are each act independently. That is,
nj and nyyy are statistically independent Vi # i’ and Vj # j'.
= Constant variance: Var(ni]-k) = nﬂi]-k(l — ni]-k). The variance is not constant
because it depends on i, j and k.
Thjk > 0, Yk=1 Tk = 1, XX 0y is held fixed (i.e., grand total over k for j)



Tablel: The data layout for two-way CATANOVA cross classification or

randomized complete block design

B@)
bl b2 bJ
Adi) 1 2 ... K |1 2 ... K 1 2 K
1 N111 N2 niik | Ni21 N122 . N1k N1 N12 N1k
2 No11 No12 noik | N221 N222 . Nk N2J1 N2> noyK
| Ni11 Ni12 Nj1k | Ni21 Ni22 .... Nk Nij1 Nis2 Njjk
Table 2: Summary for two-way CATANOVA cross classification of nominal data
Source df SS Test Ratio | Critical Value Hypothesis
ROW(Al) . -1 RSS XZRT XZ(I—I)(K—I) HOR: T[ijk = T[jkvi
Column_(Bj) J-1 CSS Xor Pa - HOc: i = TV
Interaction(AB) | (I-1)(3-1) | NSS Je ; Umh&E=D HOpe: i = TVs;
Weight Units n-lJ | WUSS N X - g-n k-1 7 !
Total n-1 TSS ) )
2
n
Total Sum of Square (TSS) =n — 2k ™k 2
o Yk nEjk
Within Unit Sum of Square (WUSS) =1 — }3;; — ©)
ij
Trnik
Between Row Sum of Square (BRSS) = 1. — ); == )
l
Yk Nk
Between Column Sum of Square (BCSS) =1 — Z]- . (5)
J
Row Sum of Square (RSS) = TSS — BRSS (6)
Column Sum of Square (CSS) = TSS — BCSS @)
Interaction Sum of Square (NSS) = BCSS + BRSS — TSS — WUSS (8)
Two-way CATANOVA cross classification model
E(Riji) = n+ o + By + v 9)

Where 7; ;. is the probability that k™ observation occurs in the i™ level of factor A and j* level of
factor B, i.e., fi;jx = Pijx = nn‘—j]" (nyjx is the k™ observation in the ij* cell, n;; is the sum of k*®

observation in the ij*" cells, i.e., n;; = ¥, N;jk), wis a constant for k" observation,



o (i=1,2,..,1) is the effect of the i level of factor A, B; (j = 1,2, ...,]) is the effect of the j*
level of factor B, v;;((i = 1,2,..,D and (j = 1,2, ...,])) is the interaction between the ith level of
factor A and j* level of factor B. In nominal data, sum of square is the trace of its variance-
covariance matrix and the parameter ;;; may be considered fixed or random with probability
density h(m;) ranging from 0 to 1 depending on whether | and J are random or fixed (Anderson,
1958; Onukogu, 1985; Onukogu, 2014).

Hypotheses

Hog: Ty = i, i.e., o5 = 0V, (There is no row effect)

Hig:myji # iy, i.e, o5 # 0 for at least one (i) (There is row effect)

Hoc: 1y = i, i.e., B; = 0V; (There is no column effect)

Hic:mijx # My, i.e., Bj # 0 for at least one (j) (There is column effect)

HopeiTije = Ty, i.e., i = 0V;; (There is no interaction effect)

Higc:miji # Ty, i.e., vy # 0 for at least one pair (ij) (There is an interaction effect)

Test Statistic
) (K—=1)(n—1)RSS 5
X = ~ X i ivk_1y @
RT TSS (I-1)(K-1)
5 (K—-1Mm-1)CSS 5
X = ~ X v &
cT TSS J-D(K-1)
) (K—1)(Mn-1)NSS 5
X = ~ X Ty &
NT TSS (I-DHJ-D(K-1)
Decision rule

i ; 2 2 2 2 2 : 2

X u-ng-nx- & specified level of significance (5%). Fail to reject if otherwise.

2.3 Data Analysis

The statistical package for the social sciences (SPSS) version 28 was used to obtain descriptive
analyses in this study. The categorical variables such as gender, age group, marital status,
profession, and years of service were presented in frequency and percentages. Two-way
CATANOVA analysis was used to examine the gender and healthcare professionals that have
well knowledge and compliance on hand hygiene during COVID-19 outbreak. The experience on
the impact of hand hygiene in preventing COVID-19 among healthcare professionals with
different years of service was also examined using two-way CATANOVA analysis. The level of
significance for test of the knowledge, compliance and impact of hand hygiene of healthcare
professionals was set at a 5% significance level. Results were interpreted and conclusions were
drawn.

2.4 Ethical approval

The anonymity and confidentiality of the participants were highly kept. Therefore, all procedures
performed in this research that involved healthcare professionals were in accordance with the
ethical standards of the Nigerian hospitals.



3. Results

The results in this section were obtained from the data collected after administering
questionnaires to the participants. A total number of 620 questionnaires were distributed and we
noticed that 600(96.8%) copies were returned and properly completed while 20(3.2%) copies
were not returned. Thus, 600 questionnaires were used to carry out the analyses.

3.1 Socio-demographic of the respondents

Table 3 showed socio-demographic study of the respondents. From Table 1, it was noticed that
out of 600 respondents, there were 241(40.2%) males and 359(59.8%) females. The ages of the
respondents ranged from 15 — 60 years and above. The most occurrence age group were those
aged 30 - 44 years and they made up 55.7% (n = 334) of the study group. It was noticed that
482(80.3%) respondents are married. The study focused on the four major professions which the
analysis showed that there were 398(66.3%) nurses, 62(10.3%) doctors, 98(16.3%) laboratory
scientists, and 42(7.0%) pharmacists. In the years of service, it was noticed that 514(85.7%)
professionals have had 1 — 10 years working experience.

Table 3: The sociodemographic characteristics of the respondents

Sociodemographic varibles Frequency Percentage%o
Gender of the Male 241 40.2%
respondents Female 359 59.8%
Total 600 100.0%
Age of the 15 - 29 years 144 24.0%
respondents 30 - 44 years 334 55.7%
45 - 59 years 114 19.0%
60+ years 8 1.3%
Total 600 100.0%
Marital Status of Married 482 80.3%
respondents Single 118 19.7%
Total 600 100.0%
Profession of the Nurse 398 66.3%
respondents Medical Doctor 62 10.3%
Lab. Scientist 98 16.3%
Pharmacist 42 7.0%
Total 600 100.0%
Years of service of  1-10 years 514 85.7%
respondents 11 - 20 years 52 8.7%
20+ years 34 5.7%
Total 600 100.0%

3.2 Knowledge of hand hygiene among four healthcare professions during COVID-19

This section 3.2 focuses on the knowledge of hand hygiene among four major healthcare
professions during COVID-19 outbreak in south-eastern Nigeria. Two-way CATANOVA cross
classification or randomized complete block design was used to carry out the analysis.



Table 4: Two-way contingency table depicting knowledge of hand hygiene among four major
healthcare professions during COVID-19 outbreak

Healthcare professions (j)
Nurse (j1) Medical Doctor (j,) | Lab. Scientist (j3) Pharmacist (j4)
Did you receive any Did you receive any Did you receive any | Did you receive any
formal training on formal training on formal training on formal training on
hand hygiene practice | hand hygiene practice | hand hygiene hand hygiene practice Total
during COVID-19 during COVID-19 practice during during COVID-19 n; i
outbreak? outbreak? OVID-19 outbreak? | outbreak?
Gender Total Total Total Total Total
(i) YES NO| Mt |YyES NO| M2 |YES NO | M3 |YES NO | M+ | YES NO i
Male 133 1 134 36 0 36 48 0 48 23 0 23 240 1 241
Female | 264 0 264 26 0 26 50 0 50 19 0 19 359 0 359
Total
0k 397 1 398 62 0 62 98 0 98 42 0 42 599 1 600

Table 5: Table for significance in the knowledge of hand hygiene among four major healthcare

professions

Source DF Sum of Squares | Test Ratio | Critical Value | Decision
Gender 1 0.0050 1.49 3.84 not significant, (accept Hyr)
(Row)
Healthcare 3 0.0017 0.51 7.81 not significant, (accept Hyc)
professions
(Column)
Gender*Healthcare 3 0.0049 1.48 7.81 not significant, (accept Hyrc)
professions
Within unit 592 1.9851 - -
Total 599 1.9967 - -

The results in Table 5 showed that there is no statistically significant difference ()(ZRT(Cal) =
1.49 < )(ZRT(Tab) = 3.84) in the knowledge of hand hygiene among the four major healthcare

professions and it was also noticed that the two genders have the same knowledge of hand
hygiene during COVID-19 outbreak since )(ZCT(CaZ) =051< XZCT(Tab) = 7.81. Moreover, there

is no statistically significant difference ()(ZNT(CaZ) =148< XZNT(Tab) = 7.81) in the interaction

between gender and healthcare professions at a 5% significance level. The no statistically
significant difference among the four professions means that no particular healthcare profession
has knowledge of hand hygiene more than another profession and no statistically significant
difference in the gender means that no particular gender has knowledge of hand hygiene more
than another gender. The no statistically significant difference in the interaction between
healthcare professions and gender means that being a particular gender in a particular healthcare
profession doesn’t change the knowledge of hand hygiene practice of that worker.




Table 6: Items used to examine the level of knowledge of hand hygiene among four major healthcare professions

Percentage Percentage
S/IN Items Frequency (%) SIN Items Frequency (%)
Do the healthcare workers hands cause YES 599 99.8% Does the hand hygiene action after YES 600 100.0%
cross-transmission of potentially harmful ~ NO 1 0.2% exposure to the immediate surroundings of NO 0 0.0%
germs such as COVID-19 to patients in a a patient prevent transmission of germs
1. |healthcare facility? Total 600 100.0% such as COVID-19 between patient and
Does air circulating cause cross- YES 599 99.8% | [7. | healthcare workers? Total 600 100.0%
transmission of potentially harmful germs NO 1 0.2% Does the hand hygiene action immediately YES 597 99.5%
such as COVID-19 to patients in a after exposure to clean/aseptic procedure  NO 3 0.5%
2.  healthcare facility? Total 600 100.0% prevent transmission of germs such as
Do patients’ exposure to colonized YES 599 99.8% COVID-19 between patient and healthcare
surfaces such as beds, chairs, tables, NO 1 0.2% 8. | workers? Total 600 100.0%
floors, etc cause cross-transmission of YES 595 99.2%
potentially harmful germs such as Does wearing jewelry increase harbouring NO 5 0.8%
COVID-19 to patients in a healthcare 9. | of germs such as COVID-19? Total 600 100.0%
3. [facility? Total 600 100.0% YES 591 98.5%
Do the sharing non-invasive objects like ~ YES 596 99.3% Does damaged skin increase harbouring of NO 9 1.5%
Strethotsfonp?ﬁ pressure C“‘;fsr;tftfl cuse  NO 4 0.7%  |'10. | germs such as COVID-19? Total 600 100.0%
; e?sn:s sic?] as SC%VOI Dp-cis 0 ‘;;{i er?ts inua Does wearing of artificial fingernails YES 598 99-70%
4. healthcare facility? Total 600 100.0% increase harbouring germs sich as No - 2 0.3%
Does the hand hygiene action before/after YES 597 99.5% 11. | COVID-197 Total 600 100.0 0/°
touching a patient prevent transmission of NO 3 0.5% ] YES 590 98.33%
germs such as COVID-19 between patient Does regular use of a hand cream increase NO 10 1.67%
5. land healthcare workers? Total 600 100.0% | [12. | harbouring of germs such as COVID-19? Total 600 100.0%
Does the hand hygiene action immediately YES 597 99.5% Were the educational activities that you YES 600 100%
after a risk of body fluid exposure prevent NO 3 0.5% participated in important to improve your  NO 0 0.0%
transmission of germs such as COVID-19 hand hygiene practice in this COVID-19
6. |petween patient and healthcare workers? ~ Total 600 100.0% | 13. joutbreak? Total 600 100.0%

The data analysis in Table 6 helped the researchers to examine the level of knowledge of hand hygiene among four major healthcare
professions during COVID-19 outbreak in south-eastern Nigeria. The analysis was based on 600 respondents that returned their
questionnaires. The result showed that 599(99.8%) respondents said that healthcare workers hands, air circulating, and patients’
exposure to colonized surfaces such as beds, chairs, tables, floors, etc cause cross-transmission of potentially harmful germs such as
COVID-19 to patients in a healthcare facility, 596(99.3%) respondents revealed that sharing non-invasive objects like stethoscope,
pressure cuffs, etc cause cross-transmission of potentially harmful germs such as COVID-19 to patients in a healthcare facility,
597(99.5%) respondents indicated that hand hygiene action before/after touching a patient, immediately after a risk of body fluid




exposure, and immediately after exposure to clean/aseptic procedure prevent transmission of germs such as COVID-19 between
patients and healthcare workers, 600(100%) respondents answered that hand hygiene action after exposure to the immediate
surroundings of a patient prevent transmission of germs such as COVID-19 between patient and healthcare workers, 595(99.2% )
respondents said that wearing jewelry increase harbouring of germs such as COVID-19, 591(98.5%) respondents revealed that
damaged skin increase harbouring of germs such as COVID-19, 598(99.7%) respondents said that wearing of artificial fingernails
increase harbouring germs such as COVID-19, 590(98.33%) respondents said that regular use of a hand cream increase harbouring of
germs such as COVID-19, and 600(100%) respondents said that hand hygiene educational activities are import to improve healthcare
professionals hand hygiene practice especially in this era of COVID-19 outbreak.

3.3 Compliance to hand hygiene among four healthcare professions during COVID-19

This section 3.3 focuses on the compliance to hand hygiene among four major healthcare professions during COVID-19 outbreak in
south-eastern Nigeria. Two-way CATANOVA cross classification or randomized complete block design was used to carry out
the analysis.

Table 7: Two-way contingency table depicting compliance to hand hygiene among four major healthcare professions during

COVID-19 outbreak

Healthcare professions (j)

Nurse (j1)

Medical Doctor (j,)

Lab. Scientist (j3)

Pharmacist (j4)

How often do you practice

How often do you practice

How often do you practice
hand-wash or hand-rub before

How often do you practice
hand-wash or hand-rub before

hand-wash or hand-rub before | hand-wash or hand-rub before Total Total
and after attending to patients | and after attending to patients and after attending to patients and after attending to patients . n.
during COVID-19 outbreak? during COVID-19 outbreak? during COVID-19 outbreak? during COVID-19 outbreak? ik '
Gender | Every T;)-tal Every T;J_tal Every Tl:)-tal Every Tlgtal Every
0) time  Sometimes L. time  Sometimes 2. time  Sometimes 13. time  Sometimes 4. time  Sometimes
Male 89 45 134 23 13 36 25 23 48 11 12 23 148 93 241
Female 185 79 264 14 12 26 36 14 50 12 7 19 247 112 359
Total
n 274 124 398 37 25 62 59 37 98 23 19 42 395 205 600




Table 8: Table for significance in the compliance to hand hygiene among four major healthcare professions

Source DF Sum of Squares Test Ratio Critical Value Decision
Gender 1 1.58 3.50 3.84 not significant, (accept Hyr)
(Row)
Healthcare 3 2.47 5.49 7.81 not significant, (accept Hyc)
professions
(Column)
Gender*Healthcare 3 1.40 3.10 7.81 not significant, (accept Hyrc)
professions
Within unit 592 264.47
Total 599 269.92

Table 8 showed results that were obtained after analyzing data in Table 7. As can see from the
results that there is no statistically significant difference ()(ZRT(Cal) =350< )(ZRT(Tab) = 3.84)

in the compliance to hand hygiene among the four major healthcare professions and it was also
noticed that the two genders have the same level of compliance to hand hygiene during COVID-
19 outbreak since chr(cm) =549 < XZCT(Tab) = 7.81. The results also showed that there is no

statistically significant difference ()(ZNT(Cal) = 3.10 <)(2NT(Tab) = 7.81) in the interaction

between gender and healthcare professions at a 5% significance level. The no statistically
significant difference among the professions means that no particular healthcare profession
practices to hand hygiene more than another profession and no statistically significant difference
in the gender means that no particular gender practices hand hygiene more than another gender.
The no statistically significant difference in the interaction between healthcare professions and
gender means that being a particular gender in a particular healthcare profession has no
contribution or effect in the way healthcare profession practices hand hygiene.

From the data analysis in Table 9, the researchers sought to ascertain the level of compliance to
hand hygiene among four major healthcare professions. The analysis was based on 600
respondents that returned their questionnaires. The result showed that 476(79.3%) respondents
said that they routinely use an alcohol based hand-rub for hand hygiene during COVID-19
outbreak, 507(84.5%) respondents revealed that the use of alcohol based hand-rub made hand
hygiene easier for them to practice in their daily work, 338(56.3%) respondents indicated that the
use of alcohol based hand-rubs tolerate well in their hands, 467(77.8%) respondents said that
they always use hand-rub method of hand hygiene before touching a patient while 133(22.2%)
said that they always use hand-wash method of hand hygiene before touching a patient during
COVID-19 outbreak, 170(28.3%) respondents said that they always use hand-rub method of
hand hygiene after touching a patient while 430(71.7%) said that they always use hand-wash
method of hand hygiene after touching a patient during COVID-19 outbreak, 431(71.8%)
respondents said that they always use hand-rub method of hand hygiene before giving an
injection while 169(28.2%) said that they always use hand-wash method of hand hygiene before
giving an injection during COVID-19 outbreak, 64(27.3%) respondents said that they always use
hand-rub method of hand hygiene after giving an injection while 436(72.7%) said that they
always use hand-wash method of hand hygiene after giving an injection during COVID-19
outbreak, 112(18.7%) respondents said that they always use hand-rub method of hand hygiene
after removing examination gloves while 488(81.3%) said that they always use hand-wash
method of hand hygiene after removing examination gloves during COVID-19 outbreak,
325(54.2%) respondents said that they always use hand-rub method of hand hygiene after




making patient’s bed or expose to a patient surroundings while 275(45.8%) said that they always use hand-wash method of hand
hygiene after making patient’s bed or expose to a patient surroundings during COVID-19 outbreak, 284(47.3%) respondents said that
they always use hand-rub method of hand hygiene after visible exposure to blood or body fluid while 316(52.7%) said that they
always use hand-wash method of hand hygiene after visible exposure to blood or body fluid during COVID-19 outbreak, 513(85.5%)
respondents revealed that heavy patients/work-loads prevent healthcare professionals from always practicing hand hygiene during
COVID-19 outbreak, and 441(73.5%) respondents said that hand hygiene equipment not being at convenient places prevent

healthcare professionals from practicing hand hygiene during COVID-19 outbreak.

Table 9: Items used to examine the level of compliance to hand hygiene among four major healthcare professions

Percentage Percentage
S/N| Items Frequency (%) S/N | Items Frequency (%)
Do you routinely use an Yes 476 79.3% Which method of hand hygiene do you always use ~ Handrub 64 27.3%
alcohol based hand-rub for No 124 20.7% after giving an injection in this COVID-19 Handwash 436 72.7%
hand hygiene during 7. |outbreak? Total 600 100.0%
1. | COVID-19 outbreak? Total 600 100.0%
Has the use of alcohol based Yes 507 84.5% Which method of hand hygiene do you always use ~ Handrub 112 18.7%
hand-rub made hand No 93 15.5% after removing examination gloves during COVID- Handwash 488 81.3%
hygiene easier to practice in 8. [19 outbreak? Total 600 100.0%
2. | your daily work? Total 600 100.0% Which method of hand hygiene do you always use ~ Handrub 325 54.2%
Is the use of alcohol based Yes 338 56.3% after making patient’s bed or expose to a patient ~ Handwash 275 45.8%
hand-rubs well tolerated by No 262 43.7% 9. [surroundings during COVID-19 outbreak? Total 600 100.0%
3 your hands? Total 600 100.0% Which method of hand hygiene do you a|Ways use Handrub 284 47.3%
Which method of hand Handrub 467 77.8% after visible exposure to blood or body fluid during Handwash 316 52.7%
hygiene do you always use  Handwash 133 22.2% 10. | COVID-19 outbreak? Total 600 100.0%
before touching a patient Do heavy patients/work-loads prevent healthcare Yes 513 85.5%
4 |during COVID-19 outbreak?  Total 600 100.0% professionals from practicing hand hygiene during No 87 14.5%
Wh!ch method of hand Handrub 170 28.3% 11. | COVID-19 outbreak? Total 600 100.0%
hygiene do you always use  Handwash 430 71.7% Does the hand hygiene equipment not being at Yes 441 73.5%
after touching a patient convenient places prevent healthcare professionals No 159 26.5%
5 | during COVID-19 outbreak? Total 600 100.0% from always practicing hand hygiene during
Whi_ch method of hand Handrub 431 71.8% 12. | COVID-19 outbreak? Total 600 100.0%
Ez?(;(:: . 'd(') - a_IV\_/ayS_ ¢ Handwash 109 28.2% Do putting hand gloves always prevent healthcare Yes 486 81.0%
giving an injection : A ] : .
6 |during COVID-19 outbreak?  Total 600 100.0% professionals from practicing hand hygiene during No 114 19.0%
14.| COVID-19 outbreak? Total 600 100.0%




3.4 Impact of hand hygiene practice to healthcare professions during COVID-19

This section 3.4 focuses on the impact of hand hygiene practice to healthcare professions during COVID-19 outbreak in south-eastern

Nigeria. Two-way CATANOVA cross classification or randomized complete block design was used to carry out the analysis.

Table 10: Two-way contingency table depicting impact of hand hygiene among four major healthcare professions during COVID-19

outbreak
Healthcare professions (j)
Nurse (j1) Medical Doctor (j,) Lab. Scientist (j3) Pharmacist (j4)
What is your experience on What is your experience on What is your experience on What is your experience on
the impact of hand hygiene in | the impact of hand hygiene in | the impact of hand hygiene in | the impact of hand hygiene in Total
preventing COVID-19 among | preventing COVID-19 among | preventing COVID-19 preventing COVID-19 Total n
healthcare professionals? healthcare professionals? among healthcare among healthcare n; i '
professionals? professionals?
Years of Total Total Total Total
service (i) | Low High i1, Low High 2. Low  High i3 Low High 4 Low High
1-10 years 51 289 340 16 39 55 13 75 88 8 23 31 88 426 514
11-20 years 5 27 32 0 6 6 0 7 7 0 7 7 5 47 52
20 years
and above 0 26 26 0 1 1 0 3 3 0 4 4 0 34 34
Total
0 56 342 398 16 46 62 13 85 98 8 34 42 93 507 600

Table 11: Table for significance in the impact of hand hygiene among four major healthcare professions

Source DF Sum of Squares Test Ratio Critical Value Decision
Years of service 2 2.27 8.63 5.99 significant, (reject Hyr)
(Row)
Healthcare 3 1.68 6.42 7.81 not significant, (accept Hyc)
professions
(Column)
Years of 6 1.36 5.20 12.59 not significant, (accept Hygrc)
service*Healthcare
professions
Within unit 588 151.86 - -
Total 599 157.17 - -




From the result in Table 11 which was obtained after analyzing data in Table 10, we noticed that
there is statistically significant difference ()(ZRT(CM) =8.63 < )(ZRT(MD) = 5.99) in the years of

service of healthcare professionals at a 5% significance level. The statistically significant
difference in the years of service of healthcare professionals means that the experience of impact
of hand hygiene across the years of service is not the same during COVID-19 outbreak. The
result also showed that there is no statistically significant difference (chr(cm) =642 <

XZCT(tab) = 7.81) in the experience of impact of hand hygiene among four healthcare
professions during COVID-19 outbreak at a 5% significance level. This means that the level of

impact of hand hygiene among the four healthcare professions is the same. Moreover, the result
also showed that there is no statistically significant difference (XZNT(CM) =5.20< )(ZNT(mb) =

12.59) in the interaction between the years of service and healthcare professions at a 5%
significance level. This is to say that the experience of impact of hand hygiene in the years of
service in health sector is not affected when a healthcare professional changes from one
healthcare profession to another.

Table 12: Items used to examine the level of impact of hand hygiene experience among four major
healthcare professions

SIN| Items Frequency Percentage (%)
Among all patient safety issues, does the hand hygiene Not at all 14 2.3%
among healthcare professionals at your institution Very Well 586 97.7%

1. |prevent the spread of COVID-19? Total 600 100.0%
Do the results of hand hygiene observation in your ward  Not at all 6 1.0%
help you and your colleagues to improve your hand Very Well 594 99.0%

2. | hygiene during COVID-19 outbreak? Total 600 100.0%
Do the impacts of hand hygiene make leaders and Not at all 25 4.2%
managers at your institution support and openly promote  Very Well 575 95.8%

3. | hand hygiene during COVID-19 outbreak? Total 600 100.0%
Do the impacts of hand hygiene among healthcare Not at all 17 2.8%
professionals make hand hygiene posters to be displayed Very Well 583 97.2%
at point of care as reminders during COVID-19

4. |outbreak? Total 600 100.0%
Do the impacts of hand hygiene among healthcare Not at all 4 0.7%
professionals make healthcare workers receive education Very Well 596 99.3%

5. | on hand hygiene during COVID-19 outbreak? Total 600 100.0%
Do the impacts of hand hygiene among healthcare Not at all 49 8'2%(’)
professionals make healthcare workers receive regular Very Well 551 91.8%
feedback on their hand hygiene performance during

6. | COVID-19 outbreak? Total 600 100.0%
Do the impacts of hand hygiene among healthcare Not at all 433 72.2%
professionals make patients to be invited to remind Very Well 167 27.8%
healthcare workers to perform hand hygiene during

7. |COVID-19 outbreak? Total 600 100.0%

The data analysis in Table 12 was used to examine the level of impact of hand hygiene
experience among four major healthcare professions during COVID-19 outbreak in south-eastern
Nigeria. The analysis was based on 600 respondents that returned their questionnaires. The result




showed that 586(97.7%) respondents revealed that among all patient safety issues, hand hygiene
among healthcare professionals at their health institutions prevent the spread of germs; for
instance, COVID-19 infection, 594(99.0%) respondents said that the results of hand hygiene
observation in their wards help them and their colleagues to improve their hand hygiene during
COVID-19 outbreak, 575(95.8%) respondents said that the impacts of hand hygiene make
leaders and managers at their institutions support and openly promote hand hygiene during
COVID-19 outbreak, 583(97.2%) respondents said that the impacts of hand hygiene among
healthcare professionals make hand hygiene posters to be displayed at point of care as reminders
during COVID-19 outbreak, 596(99.3%) respondents said that the impacts of hand hygiene
among healthcare professionals make healthcare workers receive education on hand hygiene
during COVID-19 outbreak, 551(91.8%) respondents said that the impacts of hand hygiene
among healthcare professionals make healthcare workers receive regular feedback on their hand
hygiene performance during COVID-19 outbreak, and 167(27.8%) respondents said that the
impacts of hand hygiene among healthcare professionals make patients to be invited to remind
healthcare workers to perform hand hygiene during COVID-19 outbreak.

4. Discussion
Our findings in section 3.2 of this study showed that there is no statistically significant difference
in the knowledge of hand hygiene among the four major healthcare professions and we also
noticed that no statistically significant difference in the gender knowledge level of hand hygiene
at a 5% level of significance. Our study did not observe any statistically significant relationship
between healthcare professions and gender knowledge level at a 5% significance level; that is to
say being a particular gender in a particular healthcare profession cannot affect the knowledge of
hand hygiene practice of that healthcare professional. The findings showed that out of 600
healthcare professionals that participated in this study, 599(99.8%) participants have indicated
good knowledge of hand hygiene which are in agreement with the report of previous studies in a
tertiary hospital Southwestern Nigeria, in Lagos University Teaching Hospital Nigeria, and semi
urban communities of Sokoto state, Nigeria that reported 99%, 91.7%, and 83% respectively
(Agbana et al., 2020; Timothy, 2013; Umar et al., 2017). A similar finding was reported in a
tertiary healthcare in India that 74% of the healthcare workers have good knowledge of hand
hygiene (Devnani et al., 2011). Some questions were used to know the level of knowledge of
hand hygiene among the healthcare professionals during this era of COVID-19 pandemic. These
questions were adopted from WHO questionnaire format on hand hygiene (WHO, 2009). Our
findings showed that the thirteen questions scored not less than 90% (see Table 6) and this means
that the participants have high level of hand hygiene knowledge. These findings agreed with the
findings by Agbana et al., 2020 and Timothy, 2013. The result in this study showed that all the
participants (100%) had a hand hygiene education during COVID-19 outbreak and they might
have had it in their various health institutions or during public campaign on hand hygiene in the
country as a result of recent COVID-19 pandemic and this was in line with the finding by
Takahashi and Turale (2010) who reported that education and seminars are fundamental in
promoting hand hygiene and help healthcare workers to comply with the institutional protocols
of infection control.

Our findings in section 3.3 of this study showed that there is no statistically significant
difference in the compliance to hand hygiene among the four major healthcare professions and



the finding also revealed that no statistically significant difference in the compliance to hand
hygiene by the gender at a 5% level of significance. This study revealed that no statistically
significant correlation between healthcare professions and gender compliance level at a 5%
significance level; that is to say being a particular gender in a particular healthcare profession
cannot change the way a healthcare professional complies to hand hygiene. The findings showed
that out of 600 respondents, 395(65.8%) participants revealed that they practice hand hygiene
every time while 205(34.2%) respondents said that they don’t always practice hand hygiene.
This compliance rate of 65.8% found in this study was slightly difference from the compliance
rate of 62.8% reported by Oko et al., (2022). The finding in this study showed that the
compliance rate (65.8%) of hand hygiene was moderately high and it disagreed with the finding
by Al-Wazzan et al., (2011), Kolola et al., (2017), Ngugi et al., (2019), and Onyedibe et al.,
(2020) who reported compliance rate of 33.4% in Kuwait, 22% in Ethiopia, 22% in Kenya, and
31% in Northern part of Nigeria. The increase in the compliance rate (65.5%) observed in this
study could be because of the public campaign on hand hygiene in the country due to the recent
COVID-19 pandemic which is one of the WHO multimodal hand hygiene improvement strategy.
The researchers tried to ascertain the level of compliance to hand hygiene among the healthcare
professionals during this era of COVID-19 pandemic. The questions used were adopted from
WHO questionnaire format on hand hygiene (WHO, 2009). Our findings (see Table 9) showed
that the healthcare professionals in South-Eastern, Nigeria have high compliance rate to hand
hygiene during COVID-19 outbreak. The finding also showed that they were commonly used
hand-wash (71.7%) method of hand hygiene after touching a patient than hand-rub (28.3%) and
this finding agreed with the finding by Oko et al., (2022) who reported that soap and water
(41.41%) were majorly used by the healthcare workers than alcohol-based hand-rub (18.59%).
Our findings in section 3.4 of this study showed that the hand hygiene impact experience
is not the same across the year of service during COVID-19 outbreak; that is to say there is
statistically significant difference in the years of service of healthcare professionals at a 5%
significance level. The findings also showed that the level of hand hygiene impact experience
during COVID-19 outbreak in south-eastern, Nigeria is the same across the four major healthcare
professions when tested statistically at a 5% significance level. Moreover, it was noticed from
the findings that when tested statistically at a 5% significance level, the hand hygiene impact
experience obtained from the years of service in health sector is not affected when a healthcare
professional changes from one healthcare profession to another.
Table 10 showed that out of 600 respondents, 507(84.5%) said that they have high experience of
impact of hand hygiene while 93(15.5) said that they have low experience of impact of hand
hygiene during COVID-19 outbreak in South-Eastern, Nigeria. The findings showed that the
percentage, 85.7% (n = 600), of healthcare professionals who have worked 1-10 years are more
than others. From Table 10, we noticed that out of 514 healthcare professionals who have
worked 1-10 years, 88(17.12%) have low experience of impact of hand hygiene while
426(82.88%) have high experience of impact of hand hygiene. Out of 52 healthcare professionals
who have worked  11-20 years, 5(9.62%) have low experience of impact of hand hygiene while
47(90.38%) have high experience of impact of hand hygiene and all the 34 healthcare
professionals who have worked up to 20 years and above have high experience of impact of hand
hygiene in health sector. These percentage results showed that the more years of service of



healthcare professionals increase the more their experience of impact of hand hygiene in health
sector also increases. The researchers used some questions to ascertain the experience hand
hygiene impact level among the healthcare professionals during COVID-19 pandemic. These
questions were adopted from WHO questionnaire format on hand hygiene (WHO, 2009). Our
findings showed that the seven questions scored not less than 90% (see Table 12) and this means
that the participants have high positive experience of hand hygiene impact level.

5. Conclusion

The findings of this study depicted no statistically significant difference in the knowledge,
compliance and impact experience of hand hygiene among the four major healthcare professions
(i.e., medical doctors, nurses, pharmacists and laboratory scientists) and it also showed that the
genders have the same level of knowledge, compliance and impact experience of hand hygiene
during COVID-19 outbreak in South-East, Nigeria. The findings showed that the changing of
healthcare professional from one health profession to another does not affect the knowledge,
compliance and impact experience of hand hygiene. We noticed that increase in the years of
service increase the knowledge, compliance and impact experience of hand hygiene of healthcare
professionals. The findings showed high observation of knowledge, compliance, and impact
experience of hand hygiene among healthcare professionals in South-East, Nigeria and this
might be as a result of several hand hygiene educations in their various health institutions or
several public campaigns on hand hygiene in this era of COVID-19 pandemic. Thus, we
recommend the continuation of sensitization of healthcare professionals, and in general
healthcare workers, in South-East, Nigeria on the important of hand hygiene since information,
education, seminars, and communication are fundamental in promoting hand hygiene. This
sensitization may be through mandatory continuous professional development programme
(MCPDP), mass media, social media, and any other means of communication. The healthcare
authorities should also provide appropriate hand hygiene Kits in both urban and rural areas.
These we believe would reduce healthcare associated infections, hospital stay and cost.

To the best of our knowledge, there has been no study on the knowledge, compliance and impact
of hand hygiene among the four major healthcare professions during COVID-19 outbreak in
South-East, Nigeria using CATANOVA analysis as the statistical tool.

References

Agbana, R. D., Ogundeji, S. P. and Owoseni, J. S. (2020). A survey of hand hygiene knowledge,
attitude and practices among health care workers in a tertiary hospital, Southwestern
Nigeria. Arch Community Med Public Health 6(2): 146-151.
DOI: https://dx.doi.org/10.17352/2455-5479.000095

Akyol, A. D. (2007). Hand hygiene among nurses in Turche. Journal of Clinical Nursing 16.
431-437.

Allegranzi, B., Bagheri, N. S., Combescure, C., Graafmans, W., Attar, H., Donaldson, L. (2011).
Burden of endemic health care associated infection in developing countries: systematic
reviewand meta-analysi. Lancet. 377(9761), 228-41.

Al-Wazzan, B., Salmeen, Y., Al-Amiri, E., Abul, A., Bouhaimed, M., Al-Taiar, A. (2011). Hand
hygiene practices among nursing staff in public secondary care Hospitals in Kuwait: Self-


https://dx.doi.org/10.17352/2455-5479.000095

report and direct observation. Med Princ Pract., 20(4):326-31.
doi: 10.1159/000324545

Anderson, T. W. (1958). An introduction to multivariate analysis. John Wiley: New York

Asogwa, O. C., Eze, N. M., Eze, C. M., Okonkwo, C. I. and Onwuamaeze, C. U. (2020). On the
modeling of the effects of COVID-19 outbreak on the welfare of Nigerian citizens, using
network model. American Journal of Applied Mathematics and Statistics, 8(2), 58-63.
doi: 10.12691/ajams-8-2-4.

Barker, J., Vipond, I.B. and Bloomfield, S. F. (2004). Effects of cleaning and disinfection in
reducing the spread of Norovirus contamination via environmental surfaces. J. Hosp.
Infect, 58: 42-49.

Boyce, J. M. and Pittet, D. (2002). Guideline for hand hygiene in healthcare settings:
recommendations of the healthcare infection control practices advisory committee.
Infection Control and Hospital Epidemiology, 23(12): 3-39.

Cambell, R. (2010). Hand washing compliance goes from 33% to 95% steering team of key
players drives process. Healthcare Benchmarks and Quality Improvement, 17(1): 5-6.

Cimon, K. and Featherstone, R. (2017). Jewellery and Nail Polish Worn by Health Care Workers
and the Risk of Infection Transmission: A Review of Clinical Evidence and Guidelines
[Internet]. Ottawa (ON): Canadian Agency for Drugs and Technologies in Health.
Retrieved from online on July 2, 2022 from https://pubmed.ncbi.nIm.nih.gov/29533568/

Devnani M, Kumar R, Sharma R. K, Gupta A.K. (2011). A survey of hand-washing facilities in
the outpatient department of a tertiary care teaching hospital in India. J Infect Dev Ctries,
5(2):114-8. d0i:10.3855/jidc.1003

Duckro, A. N., Blom, D. W, Lyle, E. A., Weinstein, R. A. and Hayden, M. K. (2005). Transfer
of vancomycin-resistant enterococci via health care worker hands, 165(3): 302-7.
Doi:10.1001/archinte.165.3.302.

Fienberg, S. E. (1973). Analysis of incomplete multiway contingency tables. Biometrics, 28:177-
202. DOI: https://doi.org/10.2307/2528967

Florian, T. J.( 2008). Categorical data analysis: Away from ANOVAs (transformation or not)
and towards logit mixed models. J Mem Lang, 59(4):434-446.

Harrison, W. A., Griffith, C. J., Michaels, B. and Ayers, T. (2003). Technique to determine
contamination exposure routes and the economic efficiency of folded paper-towel
dispensing. Am J Infect Control, 31(2): 104-8. D0i:10.1067/mic.2003.71.

Jang, J. H., Wu, S., Kirzner, D., Moore, C., Youssef, G., Tong, A. (2010). Focus group study of
han hygiene practice among healthcare workers in a teaching hospital in Toronto,
Canada. Infection Control Hospital Epidemiology, 31(2):144-50.

Kampf, G. and Loffler, H. (2010). Hand disinfection in Hospital benefits and risks. Journal of
the German Society of Dermatology, 8(12): 978-983.

Karabay, O., Sencan, I., Alpteker, H., Ozcan, A. and Oksuz, S. (2005). Compliance and efficacy
of hand rubbing during in-hospital practice. Medical principles and practice.
International Journal of the Kuwoit University, 14(5): 313-317.


https://doi.org/10.2307/2528967

Kolola, T. and Gezahegn, T. (2017). A twenty-four-hour observational study of hand hygiene
compliance among health-care workers in Debre Berhan referral hospital, Ethiopia.
Antimicrob Resist Infect Control, 6(1). doi: 10.1186/s13756-017-0268-y

Mani, A., Shubangi, A. M. and Sani, R. (2010). Hand hygiene among healthcare workers. Indian
Journal of Dental Research 21(1): 115-118.

Mbachu, C. N. P., Azubuike, C. M., Mbachu, I. I., Ndukwu, C. I., Ezeuko, A. Y., Udigwe, I.
B., Nnamani, C. P., Umeh, U. M., Ezeagwuna, D. A., Onah, S. K., Eze, H. O., Okereke,
U. C.,, and Orji-Ifeanyi, E. N. (2020). COVID-19 infection: Knowledge, attitude,
practices, and impact among healthcare workers in a South-Eastern Nigerian state. J
Infect Dev Ctries; 14(9):943-952. doi:10.3855/jidc.13248

McClave, J. T., Benson, P.G., and Sincich, T. (2005). Statistics for Business and Economics.
Upper Saddle River, New Jersey, Pearson Prentice Hall.

National Library of Medicine (2013). Loudon I. Ignaz Phillip Semmelweis' studies of death in
childbirth. J R Soc Med, 106(11):461-3. Retrieved from online on November 25, 2022
from https://www.ncbi.nlm.nih.gov/pmc/articlessPMC3807776/

Ngugi, S. K., Murila, F. V., Musoke, R. N. (2019). Hand hygiene practices among healthcare
workers in a newborn unit of a tertiary referral hospital in Kenya. J Infect Prev.
20(3):132-8. d0i:10.1177/1757177418815556

Nigeria Centre for Disease Control. (2020). Template: COVID-19 pandemic data/Nigeria
medical cases. Retrieved from online on July 17, 2020 from https://covid19.ncdc.gov.ng/

Ogolodom, M. P., Mbaba, A. N., Alazigha, N., Erondu, O. F., Egbe, N. O., Golden, I.,
Ugwuanyi, D. C., Achi, G. I. and Eke, C. M. (2020). Knowledge, attitudes and fears of
healthcare workers towards the corona virus disease (COVID-19) pandemic in South-
South, Nigeria. Health Sci J. Sp. Iss 1:002. D0i:10:36648/1791-809X.51.002

Ogunsola, F. T and Adesiji, Y. O. (2008). Comparison of four methods of hand washing in
situations of inadequate water supply. West African Journal of Medicine 27(1): 24-28.

Oko, C., Yusuf, A. and Taib, F. (2022). Hand hygiene compliance during COVID-19 pandemic
among neonatal nurses in a Federal University Teaching Hospital in Nigeria. Malaysian
Journal of Medicine and Health Sciences, 18(4):119-127. d0i:10.47836/mjmhs18.4.17

Onukogu, I. B. (2014). Analysis of variance of categorical data-nested designs. Journal of
Statistics: Advances in Theory and Applications, 12: 109-116

Onukogu, I. B. (1985). Reasoning by analogy from ANOVA to CATANOVA, Biom J, 27:839-
849.

Onyedibe, K. I., Shehu, N. Y., Pires, D, Isa, S. E., Okolo, M. O., Gomerep, S. S, et al., (2020).
Assessment of hand hygiene facilities and staff compliance in a large tertiary health care
facility in northern Nigeria : a cross sectional study; 1-9. doi:10.1186/s13756-020-0693-1

Otaru O. P. and Ogbonda N. P (2020). CATANOVA analysis of knowledge and control practices
of hepatitis B virus infection amongst tertiary university students. Galician Medical Journal,
27(1).


https://covid19.ncdc.gov.ng/

Ott, M. and French, R. (2009). Hand hygiene compliance among healthcare staff and student
nurses in a mental health setting. Mental Health Nursing, 30: 702-704.

Smith, S. M. (2009). A review of hand washing techniques in Primary care and community
setting. Journal of Clinical Nursing, 18(6): 786-790.

Takahashi, 1. and Turale, S. (2010). Evaluation of individual and facility factors that promote
hand washing in age-care facilities in Japan. Nursing and Health Sciences 12(1):127-134.

Timothy, A. E (2013). Hand hygiene knowledge and practices among health care
providers in a tertiary hospital, South West, Nigeria. Int J Infect Control 9: 9-14.
Link: https://bit.ly/2BDgTgY

Trampuz, . & Widmer, A.F. (2004) ‘Hand hygiene: a frequently missed lifesaving opportunity
during patient care’. Mayo Clinic Proceedings 76(1), 109-116.

Umar, M. A., kehinde, J.A., Habibulahi, A., Shamsudeen, S.M.M. (2017).
Knowledge,Atittude and practice of Hand Hygiene among health care
providers in semi urban communities of sokoto state, Nigeria. Int J Trop Dis
Heal 2: 1-9. Link: https://bit.ly/3g5kMdh

Singh, B. (2004). CATANOVA for analysis of nominal data from repeated measures design. J
Ind Soc Agril Statist, 58(3):257-268

Watutantrige, R. D., Premalatha, P., Lum, W. S., Evelyn, C. X. (2012). A study on hand
contamination and hand washing practices among medical students. International
Scholarly Research Notices, vol 2012. https://doi.org/10.5402/2012/251483

WHO(2009). Hand hygiene knowledge questionnaire for health-care workers. Accessed: 10
July, 2022. Available: https://cdn.who.int/media/docs/default-source/integrated-health-
services-(ihs)/hand-hygiene/monitoring/surveyform/hand-hygiene-knowledge-
questionnaire.doc?sfvrsn=dbb4da65 2


https://bit.ly/3g5kMdh
https://doi.org/10.5402/2012/251483
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/hand-hygiene/monitoring/surveyform/hand-hygiene-knowledge-questionnaire.doc?sfvrsn=dbb4da65_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/hand-hygiene/monitoring/surveyform/hand-hygiene-knowledge-questionnaire.doc?sfvrsn=dbb4da65_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/hand-hygiene/monitoring/surveyform/hand-hygiene-knowledge-questionnaire.doc?sfvrsn=dbb4da65_2

