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INTRODUCTION 

History holds some relevance in hygiene matters, as even 

the word “hygiene” as we know and use today was 

derived from the Greek goddess of healing called 

“Hygeia”.1,2 Earliest Egyptian use of a mixture of  animal 

fat and vegetable oil and alkaline salt in soap formation, 

is an evidence of a people’s struggle with evolution of 

some form of hygiene measures, although such use was 

intended for both hygiene and spiritual purposes.3,4 

ABSTRACT 

 

Background: Modern healthcare practice recognizes the critical importance of handwashing / hand hygiene with 

recommendations made to that effect by the centre for disease control and the World Health Organization. This study 

evaluated the hand hygiene practices of staff users of the intensive care unit before and after patients’ care.  

Methods: A prospective analytical observational study was conducted in the first quarter of the year 2023, among 

health workers using mixed methods approach. Data was analysed using the Statistical Package for Social Sciences 

(SPSS) version 20.0. 

Results: Out of the 154 respondents who filled questionnaire, there were 72 (46.8%) males, 82 (53.2%) females and a 

mean age of 34.22±7.39 years. One hundred and thirty (84.4%) respondents were aware of the WHO five moments of 

hand hygiene. Ninety-six (62.3%) respondents opined that they practiced hand hygiene.  However, observation 

revealed that 510 (98.5%) out of the 518 covertly observed participants did not carry out hand hygiene before patient 

care and 209 (40.3%) performed hand hygiene after patient care. The dominant reasons for non-compliance were lack 

of running water (n=126, 81.8%), absence of awareness posters (n=100, 64.9%) and absence of soap for hand 

washing (n=26, 16.9%). A statistically significant relationship was observed between the frequency of practice of 

hand hygiene and the category of staff. 

Conclusions: Less than expected hand hygiene practice was observed among members of staff, revealing need for 

emphasis and retraining of staff.  
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Several researchers and practitioners have made useful 

contributions towards the state of knowledge now known 

in hygiene. Also, issues of hygiene have been of 

paramount importance in varying degrees in different 

religions and culture. Judaism, Islam and Sikhism, are 

known to have hand-washing practices written in their 

holy books with daily crucial moments of practice.5,6 The 

relationship between hand hygiene and disease spread has 

also been known for more than 200 years as evidenced by 

low mortality among the Jews following their ritual 

handwashing practice during the Black Death of the 14th 

century, the historic reduction in puerperal sepsis 

following implementation of hand hygiene to mention 

some historic few.2,7,8 In the United State of America, 

there were reports of existence of hand washing 

recommendations for patient care (before and after) in 

1961.2,9 This was before the first formal handwashing 

recommendations for hospitals was published by the 

Centre for Disease Control (CDC) in 1975 and 1985.10,11 

Modern health practice has not de-emphasized hand 

hygiene, but rather built on the above history. The five 

famous surgeons’ swabs and the five moments of hygiene 

are reminiscent of the understanding of skin, hand or 

surface colonization by germs and the need for 

depopulation before the action or procedure.12 Modern 

healthcare practice recognizes the critical importance of 

handwashing / hand hygiene with recommendations made 

to that effect by the centre for disease control and the 

World Health Organization.13-16 

The practice of hand hygiene and the peculiarity of 

certain categories of patients, critical areas of the hospital 

and critical procedures have well been documented.4,17,18 

However, compliance with these guidelines have been 

noted to be poor globally.2,19,20 There must be a reason for 

every behavior or action taken by humans and this 

assertion seem to hold true when theory-practice-ethics 

gap in hand hygiene was observed among practitioners in 

intensive care unit in Saudi Arabia.21 Although this 

phenomenon had earlier been reported, the author 

amongst others explained that ethical issue was 

responsible for non-compliance.21-23 It may also have 

been a challenge because hand hygiene may not have 

been emphasized in the first ten years of life, considered 

formative years.  

The intensive care unit is one of the critical sectors of the 

hospital environment where the risk of infection 

transmission to patients is high and infection control 

measures especially hand hygiene practice is highly 

recommended in patients care.24-27 Informal observations 

in our practice shows some level of non-compliance by 

users of the ICU. 

In line with efforts to improve services, we set out to 

have a scientific basis through research findings in our 

local practice, with which to engage staff users of the 

ICU for improved service delivery. This study therefore 

evaluated the hand hygiene practices of staff users 

(medical doctors, nurses and others) of the intensive care 

unit of the University of Port Harcourt Teaching 

Hospital, before and after patients’ care, in the first 

quarter of the year 2023. 

METHODS 

Study design 

A prospective analytical observational study was 

conducted with mixed methods approach (qualitative and 

quantitative) was carried out. 

Study place 

This study was carried out in Port Harcourt the Capital 

City of Rivers State in Nigeria. 

Study setting 

The intensive care unit of the University of Port Harcourt 

Teaching Hospital was the setting for the study. The ICU 

of the hospital operated a semi-closed system where both 

ICU anesthesiologists and specialist units of specific 

patient participated in caring for admitted patients. 

Study population/participants 

The members of staff (medical doctors, nurses and 

others) who used the intensive care unit from January 

2023 to March 2023 formed the study population 

(inclusion criteria). Exclusion criteria: ICU staff who 

declined consent for inclusion, who were on sick leave 

(not on duty), were excluded. 

Sample size determination 

All consenting consecutive patients were included until a 

minimum of four hundred is achieved. The formula for 

descriptive studies (medical studies) was used to obtain 

the minimum number of enrollees 28, n= (Z^2 P (1-

P))/d^2 Where n is the sample size, Z is the statistic 

corresponding to level of confidence, P is expected 

prevalence (that can be obtained from same studies or a 

pilot study conducted by the researchers) and d is 

precision (corresponding to effect size). 

Study instrument 

Mixed method of data collection was used the semi-

structured self-administered questionnaire was used to 

obtain data from ICU users, a disguised naturalistic 

observation of their hand hygiene in the ICU was done 

(before and after touch/examining their patients). 

Study variables 

Knowledge of hand hygiene, practice of hand hygiene, 

challenges encountered in hand hygiene practice, reasons 

for poor compliance. 
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Bias 

Although patients’ relatives also come into the ICU, this 

study was restricted to medical and nursing staff of the 

hospital who work or visit the intensive care unit, 

excluding the relations of patients. 

Validity/reliability of instrument 

The study instrument (questionnaire) was developed, 

scrutinized by all the authors before usage and pretested. 

The Cronbach alpha (in SPSS) was used for the validity 

of the study instrument and yielded 0.749. 

Data analysis 

Data was analysed using the Statistical Package for 

Social Sciences (SPSS) version 20.0. 

Ethical consideration 

The approval of the Ethics Review Committee of the 

University of Port Harcourt Teaching Hospital was 

obtained before commencement of the study. No personal 

identities of the participants other than the 

microbiological swabs was be taken. 

RESULTS 

Only one hundred and fifty-four respondents filled the 

study questionnaire out of the 518 participants who were 

covertly monitored and observed for hand hygiene 

practices at the intensive care unit. Table 1 shows the 

socio-demographic characteristics of respondents. 

Seventy-two (46.8%) of the respondents were male and 

female respondents were 82 (53.2%). The mean age of 

the respondents was 34.22±7.39 years, minimum age was 

21 years and the oldest was 55 years. Eighty-eight 

(57.1%) respondents were married and 64 (41.6%) were 

single. All the respondents (n=154, 100%) were 

Christians. Respondents from the Nursing (n=30, 19.5%), 

Intensive Care Unit (n=24, 15.6%), Anesthesia (n=24. 

15.6%), Obstetrics and Gynecology (n=20, 13%), 

Surgery (n=14, 9.1%), Hematology (n=14, 9.1%), were in 

the majority. 

The respondents’ awareness and practice of hand hygiene 

is shown in Table 2. One hundred and thirty (84.4%) of 

the respondents were aware of the WHO “five moments 

of hand hygiene”, while the rest (n=24, 15.6%) were not. 

However, 96 (62.3%) admitted to practicing the “five 

moments of hand hygiene”, while the rest (n=58, 37.7%) 

did not practice it. Those who practiced the WHO “five 

moments of hand hygiene”, did so always (n=32, 20.8%), 

often (n=37, 24,0%) and sometimes (n=27, 17.5%). Table 

3 shows the challenges/reasons affecting hand hygiene 

practices in the area of study.  

The multiple responses of challenges to hand hygiene 

practice of the respondents shows that one hundred and 

twenty-eight (83.1%) reported that non-flowing water tap 

(water not running), was the challenge that they 

encountered in practicing hand hygiene measures; while 

26 (16.9%) respondents, considered lack of soap at 

vantage point, as a challenge. Additionally, the reasons 

for non-compliance with the five moments of hand 

hygiene was reported to be due to lack of running water 

(n=126, 81.8%), no postal for awareness and procedure 

(n=100, 64.9%), absence of soap for hand washing (n=26, 

16.9%). 

Table 4 shows the relationship between the frequency of 

practice of hand hygiene and the category of staff. A 

statistically significant relationship is shown between the 

frequency of practice of hand hygiene and the category of 

staff. The proportion of nursing staff who practice the 

hand hygiene were significantly higher (p=0.000) than 

other staff categories. The proportion of those who did 

not practice the hand hygiene was highest among the 

medical doctors. 

Table 5 shows the demographics and outcome of covert 

observation of hygiene practices among 518 participants. 

There were 269 (51.9%) males and 249 (48.1%) females 

from different departments. There were 60 (11.6%) 

consultants, 83 (16%) senior registrars, 112 (21.6%) 

registrars, 66 (12.7%) house officers, 72 (13.9%) nurses, 

among others. Five hundred and ten (98.5%) participants 

did not carry out hand hygiene before patient care and 

209 (40.3%) performed hand hygiene after patient care. 

Table 1: Socio-demographic characteristics of respondents (n=154). 

Variables Number % 

Sex   

Male 72 46.8 

Female 82 53.2 

Age (mean=34.22±7.39 years, min=21 years, max=55 years)   

21-30 years 52 33.8 

31-40 years 68 44.2 

41-50 years 30 19.5 

More than 50 years 4 2.6 

Marital status   

Single 64 41.6 

Continued. 
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Variables Number % 

Married 88 57.1 

Separated/divorced 2 1.3 

Religion   

Christianity 154 100.0 

Category of staff   

Surgery 14 9.1 

Nursing 30 19.5 

ICU 24 15.6 

O and G 20 13.0 

Anesthesia 24 15.6 

Neurology 10 6.5 

Physiotherapy 8 5.2 

Hematology 14 9.1 

Orthopedics 6 3.9 

Others 4 2.6 

Table 2: Awareness and practice of hand hygiene (n=154). 

Variables Number % 

Aware of WHO five moments of hand hygiene   

Yes 130 84.4 

No 24 15.6 

Practice the five moments of hand hygiene   

Yes 96 62.3 

No 58 37.7 

Frequency of practicing the five moments of hand hygiene   

Always 32 20.8 

Often 37 24.0 

Sometimes 27 17.5 

Do not practice 58 37.7 

Table 3: Challenges and reasons to hand hygiene practice among the respondents (n=154). 

Variables  Number % 

Challenges to hand hygiene practice   

Water tap not running (flowing) 128 83.1 

Lack of soap at vantage point 26 16.9 

Forgetting the Technique 4 2.6 

Emergency and work pressure 6 3.9 

Reasons for non-compliance (multiple choice)   

No running water 126 81.8 

No postal for awareness and procedure 100 64.9 

Soap not available 26 16.9 

Fear of transfer of infection 14 9.1 

Lack of hand washing materials 14 9.1 

Table 4: Relationship between frequency of practice and category of staff. 

    Category of staff   

Frequency of practicing five 

moments of hand hygiene 
Medical doctor Nurse Others Total (X2) P value 

Always 10 (31.3%) 20 (62.5%) 2 (6.2%) 32   

Often 20 (54.1%) 13 (35.1%) 4 (10.8%) 37 

33.647 0 Sometimes 10 (37.0%) 13 (48.1%) 4 (14.8) 27 

Do not practice 36 (62.1%) 8 (13.8%) 14 (24.1%) 58 

Total 76 54 24 154     
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Table 5: Covert observation of hygiene practices of respondents (n=518). 

Variables Number % 

Sex   

Male 269 51.9 

Female 249 48.1 

Department   

Surgery 52 10.0 

Nursing 66 12.7 

ICU 35 6.8 

O and G 58 11.2 

Anesthesia 48 9.3 

Neurology 69 13.3 

Physiotherapy 24 4.6 

Hematology 4 0.8 

Orthopedics 25 4.8 

Family medicine 17 3.3 

Microbiology 5 1.0 

Nephrology 29 5.6 

Respiratory medicine 19 3.7 

Pediatrics 14 2.7 

Cardiology 18 3.5 

Endocrinology 15 2.9 

Pharmacy 4 0.8 

ENT 2 0.4 

Radiology 3 0.6 

CTU 11 2.1 

Category/Status of staff   

Consultant 60 11.6 

Senior registrar 83 16.0 

Registrar 112 21.6 

House officer 66 12.7 

Intern 9 1.7 

Nurse 72 13.9 

Physiotherapist  24 4.6 

Radiology  3 0.6 

Technician 7 1.4 

Pharmacy 4 0.8 

Others 78 15.1 

Hand hygiene practice before patient care   

Yes 8 1.5 

No 510 98.5 

Hand hygiene practice after patient care   

Yes 209 40.3 

No 309 59.7 

 

DISCUSSION 

The role of an undercover observer is similar to the part 

played by a referee/video-assisted referee in a game of 

soccer and the impartial judge in a court of law.29-33 

These individuals help to identify the truth and remove 

bias or flaws in self-judgement of the parties involved. A 

covert observer was deployed in this mixed method study 

where fewer number of staff consented to filling the 

questionnaire and about three-fold that number were 

covertly observed for hand hygiene practice. Out of the 

total number, more than two-third were medical doctors 

and nurses. There were more females than males with a 

young mean age of 34.22±7.39 years and all the 

respondents were Christians. The mean age in this study 

was similar to the report from Sokoto in Northern Nigeria 

with a mean age of 32.1±7.4 years.34 Staff in nursing, 

ICU, anaesthesia, obstetrics and gynaecology, surgery, 

haematology and neurology departments formed the 

majority of respondents who participated in the 
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questionnaire component of the study. This is not 

unexpected since these departments among others were 

more likely to be called to care for critically ill patients 

by virtue of their discipline. Moreso, it is the only adult 

intensive care unit in the hospital used by all specialties. 

This model and staff distribution is similar to what was 

reported in studies from other centres in Nigeria.35-37 

More than three-quarter of respondents were aware of the 
WHO “five moments of hand hygiene” and more than 
half respondents admitted to practicing hand hygiene. 
Only about a fifth claimed to practicing always. Similar 
to our findings, a study in Bangladesh showed that hand 
hygiene intervention measures increased knowledge level 
from mean knowledge score from 68.6% to 78.9%,38 
however, sustaining this knowledge base and converting 
it into practice has been challenging as the global health 
workers compliance was reported to be 50%.39 

Our finding is also similar to another study done in 
Karachi City in Pakistan, where hand hygiene awareness 
was 62.73% and compliance was found to 12.3%.40 
However, their compliance was higher than what we 
reported in this study. The knowledge or awareness of 
hand hygiene that does not translate to practice or 
compliance would not impact on infection control. Health 
workers are knowledgeable about hand hygiene and 
similar to our report, many studies from Nigeria have 
demonstrated this point of view over the years.36,41-43 

It was found from the covert observation that almost a 
hundred percent of the 518 participants did not carry out 
hand hygiene before patient care and less than half 
performed hand hygiene before patient care. This 
observation differs from the questionnaire-based pre-
patient care (60.1%) and post patient care (97%) 
compliance earlier reported among community Health 
Officers in Rivers State, Nigeria.44 However, it is in 
consonance with globally reported non-compliance with 
recommended hand hygiene practice.2,19,20 There is 
significant evidence of theory-practice-ethics gap 
observed in this study, as evidenced by the almost 100% 
noncompliance with hand hygiene recommendations. 
Similar gap between theory and practice had been 
reported by another author in adult cardiac surgical 
intensive care in Riyadh, Saudi Arabia.21 A study in 
Freetown in Sierra Leone, West Africa, reported far 
higher had hygiene compliance ranging from 32% to 
60%.45 

However, 98% non-compliance in this study far exceeded 
what had been reported in earlier studies. This study 
finding is lower than the observed overall compliance of 
31% reported among health workers in a tertiary health 
facility in Plateau State Nigeria.46 However, there was a 
lecture on hand hygiene given to health workers along 
with other sensitization activities before the study was 
carried out to achieve the reported 31%, which was not 
done in our case. Our study outcome on hygiene practice 
is also lower than reported observations in other Nigerian 
studies from public health facilities.35,36,41,47,48 It is also 

lower than what was observed in a similar covertly 
observed study from a private tertiary health facility in 
Western Nigeria.35  

Quite unlike the ethical issues and lack of emphasis on 
hand hygiene at formative years advanced as reasons for 
non-compliance with hand hygiene measures in other 
studies, this study shows that majority of the respondents 
considered non-flowing water tap (water not running) and 
lack of soap at vantage point as the major challenges 
militating against the practice of hand hygiene.21 The 
reasons for non-compliance were also similar lack of 
running water, absence of awareness/procedure posters 
and absence of soap for hand washing. Our study findings 
share similarity with studies reported in public hospitals 
from other parts of Nigeria.48-50 Despite the challenges 
prevalent in this study centre, the nursing staff were 
found to be more compliant with hand hygiene practices 
and a statistically significant relationship was found 
between the frequency of practice of hand hygiene and 
the category of staff. 

Our finding is similar to the observations in another study 
in Lagos Nigeria where nurses were found to have better 
hand washing practices than doctors.41 Our study is 
different from another cross-sectional study in a tertiary 
health facility where hand hygiene compliance was 
reported to be highest among medical students (82%) and 
lowest among attendants (20%).46 It also differs from the 
findings of another study in Western Nigeria among 
surgical healthcare workers in a private setting.48 In this 
study from a private setting, compliance was observed to 
improve relatively with the seniority of the doctors.51 

The number of members of staff who consented to filling 
the questionnaire component of the study was less than 
the number of staff who were covertly observed. 
However, the findings of the study are without doubt very 
revealing of the status of the practice of hand hygiene in 
the center. 

CONCLUSION 

Awareness of the five moments of hand hygiene was 
reported among majority of members of staff, but less 
than expected hand hygiene practice was observed among 
members of staff. Issues of non-flowing tap water, 
absence of soap at vantage point for hand washing and 
absence of awareness posters, were the main challenges 
encountered by hospital workers in the intensive care 
unit.  
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