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ABSTRACT

Background: Despite the well-recognized role of hand hygiene in the prevention of
healthcare associated infections, the rate of compliance with hand hygiene among
healthcare providers remains poor in Nigeria. Objective: To assess the predictors of
compliance with hand hygiene among healthcare providers in south-south Nigeria.
Methods: A cross-sectional study design with prospective covert observation of
compliance with hand hygiene was employed to assess the hand hygiene compliance
among 565 healthcare providers. Data was collected using a self-administered semi-
structured questionnaire and an observation checklist. Descriptive and inferential
analyses of data collected were carried out using the IBM SPSS version 22 software.
Results: The covertly observed and self-reported compliance rates were 18.6% and
16.9% respectively. The rates of compliance with hand hygiene observed for ‘after
blood and body fluids exposure’ (50.7 %) and ‘before aseptic procedures’ (30.7%)
were relatively higher than compliance rates observed for the other moments for
hand hygiene. Adequate knowledge of hand hygiene (AOR = 2.70; 95% CI: 1.60 -
4.58), in-service training on IPC (AOR = 2.31; 95% CI: 1.45 - 3.67) and good
perception of the risk of acquiring HCAIs (AOR = 1.69; 95% CI: 1.04 - 2.77) were
predictors of compliance with hand hygiene. Conclusion: The study brings to the
fore the low rates of covertly observed and self-reported compliance with hand
hygiene among the study participants. There is need for the management of the
selected health facilities to stimulate and motivate healthcare providers to improve
their compliance with hand hygiene.

INTRODUCTION

Persons with infections or carriers of pathogenic
microorganisms admitted to hospital are the potential
sources of health care associated infections (HCAISs)
for other patients and healthcare providers. In sub-
Saharan Africa, an estimated 40 % of HCAISs are said
to be caused by hand contamination;® while

in Nigeria, the estimates reported from studies ranges
from 12.3 % to 45.8 %.3> Approximately 20-30 % of
HCAIs are considered to be preventable by intensive
hand hygiene practice.* Evidence from a clinical study
has revealed that the rates of HCAI were halved when
compliance with hand hygiene among healthcare
providers reached 70%.> The World Health
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Organization (WHO) has continued to emphasize the
importance of hand hygiene practices among
healthcare providers as a way of preventing HCAIs and
has recommended five key moments in which hand
hygiene is to be observed by healthcare providers.*
Despite the well-recognized role of hand hygiene in the
prevention of HCAIs, the rates of compliance with
hand hygiene among healthcare providers remains
poor in Nigeria.®” A good understanding of the
predictors of compliance with the WHO’s
recommended five key moments for hand hygiene
among healthcare providers guide the
establishment of a infection prevention and control
programme to improve healthcare providers’
compliance with hand hygiene during patients care.
This study was conducted to assess the predictors of
compliance with hand hygiene among healthcare
providers in south-south Nigeria.

will

METHOD

The study was carried out from June 2015 to January
2016 and in three randomly selected public health
facilities providing specialist healthcare situated in
Warri north, Sapele and Ethiope west local
government areas (LGAs) respectively in Delta State,
south-south Nigeria.

The study employed a cross-sectional study design
with prospective covert observation of compliance
with hand hygiene among 565 healthcare providers
(doctors, nurses/midwives, health assistants, and final
year medical and nursing students).

A suitable sample size calculation formula for cross-
sectional study was used to determine the minimum
sample size based on the compliance rate of 57.0% for
hand hygiene reported among healthcare providers
from a previous study,® an error margin (precision
corresponding to effect size) of 5 % and standard
normal variate at 95% confidence level (5 % type 1
errori.e., P < 0.05). The determined minimum sample
size was 318; however, 565 participants were selected
for the study to increase the validity of findings.

A multi-stage sampling technique (three stages) was
employed in this study. In the first stage, a simple
random sampling technique (balloting) was used to
randomly select three public health facilities (Central
hospital, Warri; Central Hospital, Sapele; and Delta
State University Teaching Hospital, Oghara) from a
sample frame of six public health facilities (two
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tertiary and four secondary) providing specialist
health care in Delta State. The Central hospital, Warri
and Central Hospital, Sapele situated in Warri north
and Sapele LGAs respectively are secondary health
facilities; while the Delta State University Teaching
Hospital, Oghara situated in Ethiope west LGA is a
tertiary health facility.

In the second stage, health care providers in the three
selected public health facilities were proportionately
allocated into different strata by professional category
and in the third stage a simple random sampling
technique using a table of random numbers was used
to select study participants from a list of healthcare
providers in each stratum.

Data was collected using a pre-tested self-
administered semi-structured questionnaire adapted
from the WHO hand hygiene guide and an observation
checklist. The questionnaire comprised of 4 sections
which elicited information on socio-demographic
characteristics, knowledge (key moments, steps and
standard time for hand washing), self-reported
compliance with hand hygiene practices, and
perception of the risk of acquiring HCAIs. The
observation checklist was used for the prospective
observations of healthcare providers’
compliance with hand hygiene during the process of
patient care in the wards (surgical, medical,
paediatrics, and gynaecology), accident and
emergency units and out-patient clinics in the three
randomly selected public health facilities.  The
healthcare providers were covertly observed with
regards to their compliance with the five key moments
for hand hygiene/washing recommended by WHO
viz:- (i) before patient contact (ii) before an aseptic
procedure (iii) following exposure to blood and body
fluid (iv) after patient contact and (v) after contact
with patient surroundings. The covert observations
were carried out daily (morning sessions between
8.30 hours and 10.30 hours; and evening sessions
between 17.00 hours and 19.00 hours) by six doctors
trained for the study (not considered intrusive and
largely ignored) over a period of twelve weeks.

The primary outcome variable was compliance with
hand hygiene (self-reported and covertly observed).
Self-reported compliance with the five key moments
for hand hygiene was assessed with 5 questions on a
4-Likert scale (never, only if obviously contaminated,
sometimes, always). Each correct response (always)

covert
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was scored one and every wrong response (never, only
if obviously contaminated, sometimes) was scored
zero. There was therefore a maximum of 5 points on
the compliance with hand hygiene. A score of 4 to 5
points was categorised as good compliance, while a
score of o to 3 points was categorised as poor
compliance.

The secondary outcome variables were (i) in-service
training status on infection prevention and control
(IPC), (ii) knowledge of hand hygiene and (iii)
perception of the risk of acquiring HCAIs.

The infection prevention and control (IPC) training
status was recorded using a binary scale (yes, no);
while the knowledge of hand hygiene/washing was
assessed with 10 questions on a 3-Likert scale (yes, no,
not sure). Each correct response was scored one and
every wrong response was scored zero. There was
therefore a maximum of 10 points on the knowledge
of hand hygiene/washing. A score of 7 to 10 points was
categorised as adequate knowledge, while a score of o
to 6 points was categorised as inadequate knowledge.
The perception of the risk of HCAIs via hands was
assessed with two (2) questions on a 3-Likert scale
(agree, disagree, indifferent). Each correct response
was scored one and every wrong response was scored
zero. There was therefore a maximum of 2 points on
the perception of the risk of risk of acquiring HCAIs via
hands. A score of 2 points was categorised as good
perception, while a score of o to 1 point was
categorised as poor perception.

Statistical analyses

Descriptive and inferential analysis of data collected
was carried out using the IBM SPSS version 22
software. Continuous variables were summarized as
means (+ standard deviation) while categorical
variables were summarized as frequencies and
percentages (summarized data were presented in
tables and figures). Bivariate and multivariate analysis
using Pearson’s chi-square and binary logistic
regression respectively was carried out. The 95 %
confidence intervals (CI) and p-values obtained was
reported in two tail form and statistical significance
determined at p-value less than o0.05. The binary
logistic regression was performed to identify
predictors of the outcome variable of interest
(occupational exposures to blood and body fluids). All
variables significant during bivariate analysis using
Pearson’s chi-square at a p-value < 0.2 were
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introduced in the regression model to obtain the
Table 1: Socio-demographic characteristics of the
study participants

Variables Categories Frequency (%)
N=565

21-30 231 (40.9)
31-40 219 (38.8)
Age (years) 41-50 89 (15.8)
51-60 26 (4.6)
Sex Male 208 (36.8)
Female 357 (63.2)
. Married 305(54.0)
Marital status Not married 260 (46.0)
Doctors 211 (37.3)
Profession Nurses/Midwives 165 (29.2)
Others 189 (33.5)
Department Surgical ' 225 (39.8)
Non-surgical 340 (60.2)
<6 314 (55.5)
Years of 6-10 119 (21.1)
experience >10 132 (23.4)

Mean age = 33.0 + 7.7; Mean years of experience= 7.5
+ 5.7, *Others (health assistants, and final year
medical and nursing students)

adjusted odds ratio (AOR) of each factor on the
outcome variable at 95 % confidence interval.

RESULTS

The socio-demographic characteristics of the study
participants reveal that 208 (36.8%) were males and
357 (63.2%) were females. The age range of the study
participants was 20 to 65 years with mean age of 33.0
+ 7.7 years. The highest proportion of study
participants across the different categories reveal that
231 (40.9%) were in the age category 31-40 years, 305
(54.0%) were married, 211 (37.3 %) were doctors, 340
(60.2%) worked in a non-surgical unit and 314
(55.5%) had less than 6 years of working experience.
The mean years of working experience among the
study participants was 7.5 + 5.7 years (Table 1).

A total of 5218 opportunities for hand hygiene during
patient care were covertly observed (Table 2). The
covertly observed compliance rate was comparable
with the self-reported rates of compliance with hand
hygiene (Figure 1). The covertly observed rates of
compliance with hand hygiene for ‘after blood and
body fluids exposure’ (50.7 %) and ‘before aseptic
procedures’ (30.7 %) were relatively higher than the
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observed rates of compliance with hand hygiene for
Table 2: Covert observation of compliance with
hand hygiene among the study population
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No. of

Variables Categories opportunities Yes (%)
Before patient
8 .
contact 1833 90 (4.9)
Before an
aseptic
Key procedure 374 115 (30.7)

moments  After exposure
for hand to blood and

hygiene body fluids 416 211 (50.7)

the study participants used alcohol
M Observed M Reported
50.7
46.4
30.
%9.1 26956
4939 5449
i 1
Before patient Before an aseptic  After exposure to  After patient contact After contact with
contact procedure blood/body fluid of patient surrounding
patients

After patient
contact 1966 521 (26.5)
After contact
with patient
surroundings 629 34 (5.4)
Total 5218 971(18.6)
Mode of Water only 5218 1159 (22.2)
Water and soap 5218 3960 (75.9)
hand
hveiene Alcohol-based 18 o)
Ve hand rub 5 99 (1.9

Table 3: Self-reported compliance with hand
hygiene and training status on infection
prevention and control (IPC) among the study
population

. . Frequency (%)
Variables Categories
8 (N=565)
Before patient
contact 220 (3.9)
Before an aseptic
6 .
procedure 165 (201
Key moments After exposure to
for hand blood and body 262 (46.4)
hygiene fluids
After patient
contact 145 (25.6)
After contact with
patient 28 (4.9)
surroundings
*Status of self- )
reported Good compliance 96 (16.9)
compliance
with hand Poor compliance 469 (83.1)
hygiene
In-service Yes 202 (35.8)
training on IPC No 363 (64.2)

*Composite compliance

‘after contact with patient surroundings’ (5.4 %) and
‘before patient contact’ (4.9 %). The mode of hand
hygiene reveals that in 1.9 %, 22.2 % and 75.9 % of
the covertly observed opportunities for hand hygiene,

Figure 1: Covertly observed and self-reported
compliance with hand hygiene

hand rub, water only, and soap and water respectively.
The overall self-reported rate of compliance with hand
hygiene among the study participants was 16.9 %
(Table 3). Nurses had the highest rate of self-reported
compliance with hand hygiene (32.7 %) while the
rates of self-reported compliance with hand hygiene
among doctors and other health providers were 13.3%
and 7.4 % respectively (Table 6).

The bivariate analysis revealed a significant
association (p < o0.05) of profession, years of
experience, knowledge of hand hygiene, in-service
training on IPC and perception of the risk of acquiring
HCAIs with self-reported compliance with hand
hygiene (Table 6). The multivariate analysis revealed
that the study participants with adequate knowledge
of hand hygiene (AOR = 2.70; 95 % CI: 1.60 - 4.58)
had a three-fold higher likelihood of being compliant
with hand hygiene (Table 6); while those who had
received in-service training on IPC (AOR = 2.31; 95 %
CI: 1.45 - 3.67), and had good perception of the risk of
acquiring HCAIs (AOR = 1.69; 95 % CI: 1.04 - 2.77) had
two-fold higher likelihood respectively of being
compliant with hand hygiene (Table 6).

DISCUSSION

Providing healthcare for patients consist of series of
activities during which the hands of healthcare
providers touch their patients, patients’ blood or body
fluids and things in patients’ surroundings. Each
contact is a potential source of contamination for the
healthcare providers' hands." Hand hygiene is
therefore a fundamental action that prevents the
transmission of healthcare associated pathogens from
healthcare providers to their patients, themselves or
other healthcare providers.o™"
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The self-reported and covertly observed compliance
rate with hand hygiene among the study participants
was low. These compliance rates were comparatively
lower than the reported rates of compliance with hand
hygiene from previous studies conducted in Nigeria
(22.9 %-51.5 %), Ghana (9.2 % to 57.0 %),®
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Indonesia (20.0 %),"® Kuwait (33.4 %),"* and Saudi
Arabia (50.3 %)." The difference in the rates of
compliance with hand hygiene recorded in this study
compared to the previous studies may be linked to the
level of knowledge and attitude of the participants,
their level of training and the implementation of

Table 4: Knowledge related to hand washing among the study population

) ) Frequency (%)
Variables Categories (N=565)

Action performed during the

first step 162 (28.7)

Action performed during the

second step 118 (20.9)

Action performed during the
Knowledge of the action to be perform during the third step 109 (19.3)
different steps in hand washing Action performed during the

fourth step 116 (20.5)

Action performed during the

fifth step 121 (21.4)

Action performed during the

sixth step 118 (20.9)
Knowledge of the recommended duration for hand Yes 134 (23.7)
washing No 431 (76.3)
Knowledge of the five key moments recommended for Yes 139 (24.6)
hand washing No 426 (75.4)
Knowledge that the tip and pulp of fingers are most Yes 54 (9.6)
frequently missed in hand washing No 511 (90.4)
Knowledge that alcohol hand gel should not be used Yes 118 (20.9)
during outbreaks of vomiting and diarrhoea No 447 (79.1)
Knowledge that alcohol hand gel are only effective on Yes 348 (61.6)
visibly clean hands No 217 (38.4)
*Level of knowledge related to hand washing faec;t:a:;ite 4 69 é) ((8123

*Composite knowledge

infection prevention and control policy in the study
locations. The rates of compliance with hand hygiene
observed for ‘after blood and body fluids exposure’ and
‘before aseptic procedures’ were relatively higher than
the rates of compliance with hand hygiene observed
for ‘after contact with patient surroundings’ and
‘before patient contact’. This observation is in keeping
with findings from previous studies among healthcare
providers."®” The rate of compliance with hand
hygiene observed for ‘after patient contact’ was
relatively higher than the rate of compliance with
hand hygiene observed for ‘before patient contact’.
This observation is also in keeping with findings from

152

previous studies conducted in Uganda, Germany and
Indonesia which have reported relatively lower rates
of compliance with hand hygiene observed for ‘before
patient contact’ among healthcare providers.'*'7"
Despite the WHO recommendations on alcohol based
hand rubs for hand antisepsis based on its intrinsic
advantages of fast acting and broad spectrum
microbicidal activity,* the practice of hand hygiene
using alcohol hand rub in this study was poor. The
practice of hand hygiene using only water observed
among the study participants in over a fifth of the
opportunities for hand hygiene is also a worrisome
development considering the fact that evidence from
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studies have shown that the hands of healthcare
providers are a potent vehicle for the transmission of
healthcare associated pathogens in the healthcare
setting." An inadequate level of knowledge with
regards to hand hygiene, poor perception of the risk of
acquiring HCAIs and a poor status of in-service
training on infection prevention and control were
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compliance with hand hygiene among the study
participants.

Table 5: Perception of the risk of health care
associated infections (HCAIs) via hand among the
study population

Variables Categories Frequency (%)

respectively observed among the study participants. (N=565)
Adequate knowledge and regular in-service training S'(our hands co.uld Agree 92 (16.3)
on infection prevention and control had been strongly likely be a vehicle for
; ; ; ; ; ; he transmission of Disagree 179 (31.7)
linked with higher compliance with hand hygiene the ) _
among health-care providers in the health care HCAIS to patients Indifferent 271 (48.0)
setting.””'9*° In addition, studies have shown that You can likely acquire ggree gg ((15'9;
compliance with hand hygiene among healthcare HCAIs via your hands Ir:(j?%i:nt ;og éi’;
Prowders‘ improved mod‘erately after hand hy‘glene *Perception of risk Good 88 (15.6)
interventions.®”?' Analysis of the study Varlab¥es HCAISs Poor 477 (84.4)
revealed that adeql'late level of knowle'dge with “Composite perception
regards to hand hygiene and good perception of the
risk of acquiring HCAIs were the predictors of
Table 6: Predictors of self-reported compliance with hand hygiene
Compliance with HH (N=565) Blvarla.te g Al
Variables Categories etz () A () EIEIAE AOR (95% C.I.)
8 n=96 (16.9) n=469 (83.1) ¥2 (p value) 9570 &L
21-30 37 (16.0) 194 (84.0)
Age (years)  31-40 43 (19.6) 176 (80.4) 2.147 (0.542) -
41-50 13 (14.6) 76 (85.4)
51-60 3 (11.5) 23 (88.5)
Sex Male 31 (14.9) 177 (85.1) -
Female 65 (18.2) 292 (81.8) 1017 (0.313)
Marital Married 50 (16.4) 255 (83.6) -
status Not married 46(17.7) 214 (82.3) 0.317 (0.576)
Doctors 28 (13.3) 183 (86.7) 0.672 (0.334 - 1.412)
Profession Nurses/Midwives 54 (32.7) 111 (67.3) 0.546 (0.323 - 1.123)
*Qthers 14 (7.4) 175 (92.6) 42631 (< 0.001) 1
Department  Surgical 43 (19.1) 182 (80.1) -
Non-surgical 53 (15.6) 287 (84.4) 1194 (0.275)
<6 49 (15.6) 265 (84.4) 0.824 (0.424 - 1.633)
Years of 6-10 30 (25.2) 89 (74.8) 6.423 (0.034) 0.564 (0.324 - 1.442)
experience >10 17 (12.9) 115 (87.1) 1
Training on Yes 45 (22.3) 157 (77.7) 6.2 (0.013) 2.313 (1.532 - 3.714)
IPC No 51 (10.9) 312 (89.1) 1
Knowledge  Adequate 43 (43.4) 56 (56.6) 2.701 (1.623 - 4.624)
of HH Inadequate 53 (11.4) 413 (88.6) 21.610 (< 0.001) 1
Perception of Good 30 (34.1) 58 (65.9) 1.691 (1.014 - 2.834)
risk HCAI Poor 66 (13.8) 411(86.2) 3.216 (0.050) 1

*Others (health assistants, and final year medical and nursing students)

CONCLUSION

This study brings to the fore the low rates of covertly
observed and self-reported compliance with hand

hygiene among the study participants. There is need
to stimulate and motivate them to improve their
compliance with hand hygiene practices. The benefits
of hand hygiene in the prevention of HCAIs needs to
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be re-emphasized to all healthcare providers and
appropriate enforcement steps should be taken in the
selected health facilities. This can be achieved by the
management of the selected health facilities via the
institution of an IPC program to provide initial and
continuing education for healthcare providers on the
WHO'’s recommended key moments for hand hygiene
in the healthcare setting.
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