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Abstract
Proper hand hygiene is an important means of preventing nosocomial infections. This study aimed to assess 
knowledge, attitude and hand hygiene practices among healthcare providers (HCPs) in Lagos University 
Teaching Hospital (LUTH), Lagos, South-West Nigeria.

A cross-sectional study was conducted in August 2011. Simple random sampling was used to select 500 HCPs 
(250 doctors and 250 nurses). Data collection was done with self-administered structured questionnaires. Data 
obtained were analyzed with SPSS version 11.5.

A total of 430 HCPs (230 doctors and 200 nurses) participated in this study giving a response rate of 86%. 
Eighty-three percent had good knowledge; 97.6% had good attitude and 69.9% had good hand washing 
practices. Hand washing after contact with patient (97.7%) was better than before contact (61.4%). Nurses 
had better hand washing practices than doctors (Fisher’s exact p<0.001) and were more likely to wash their 
hands before patient contact than doctors (p<0.001). Training on infection control had a significant positive 
influence on HCPs knowledge and hand washing practices (Fisher’s exact p<0.001 and Fisher’s exact p<0.001 
respectively). The commonly used hand-drying methods were personal handkerchief (28.8%), common cloth 
towel (22.6%) and natural air drying (29.5%). The major motivation for hand washing was fear of contracting 
disease while the major constraint was busy work schedule in-between patient care.

HCPs in LUTH have good hand washing knowledge but suboptimal practices especially with hand-drying. 
Hospital management should provide proper hand drying facilities, reduce work load and organize training on 
infection control on a regular basis. 
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Introduction
Most healthcare-associated infections (HAI) are 
thought to be transmitted by the hands of Healthcare 
Providers (HCPs) through direct contact, mainly 
when the hands of HCPs transfer microorganisms 
between individuals or between individuals and the 
environmental reservoir.1 It has long been known that 
hand hygiene among HCPs plays a central role in 
preventing the transmission of infectious agents.

Despite the relative simplicity of this procedure, 
adherence to hand washing recommendations is 
unacceptably low, usually well below 50%.2-4 Some 
of the reasons for lack of adherence or compliance to 
hand-washing include; lack of appropriate equipment, 
low staff to patient ratios, allergies to hand washing 
products, insufficient knowledge among HCPs about 
risk and procedures, the time required and casual 
attitudes among HCPs towards biosafety.5 The impact 
of HAI include prolonged hospital stay, long term 
disability and increased resistance of micro-organisms 
to antimicrobials, massive additional financial burden 
on the patients and families and in some cases, death.4

In developed countries, HAI affects about 5-15% of 
hospitalized patients.6 The rate is higher among those 
in intensive care units (ICUs), between 9-37%.6,7 The 
incriminating organisms are often microbial isolates 
of resistant organisms.8 Hospitals in Europe Link for 
Infection Control through Surveillance (HELICS) 
estimates millions of extra days of hospital stay and 
huge economic burden.9,10 In the United States of 
America (USA), the estimated HAI incidence rate in 
the year 2004 was 4.5% with a fatality rate of 5% 
and a huge economic impact.11,12 Poor hand hygiene 
among healthcare workers was identified as one of the 
major causes of the infections. 

While nosocomial infection surveillance is already a 
challenging task in developed countries, paucity of 
data and other factors add to this challenge.13 This 
makes it imperative to prevent these infections.

The magnitude of this problem is particularly relevant 
in our environment where basic infection control 
measures are usually lacking or non-existent in most 
health facilities. This is the result of a combination 
of factors such as understaffing, poor hygiene and 

sanitation, lack or shortage of basic equipment and 
inadequate structures and overcrowding, all of which 
may be attributed to limited financial resources.10 Under 
these conditions, numerous infections are still acquired 
from both patients and HCPs through poor hand 
hygiene, unsafe use of injections, medical devices and 
blood products, inadequate surgical procedures and 
deficiencies in medical waste disposal.13 In addition 
to these factors, an unfavourable social background 
and population largely affected by malnutrition and 
other types of infection and/or disease contribute to 
the increased risk of HAI in developing countries.13,14

Prevalence studies of nosocomial infection in 
developing countries have reported higher rates 
than developed countries.15-17 Improved compliance 
with hand washing has been shown to be associated 
with significant decrease in overall rates of HAI and 
respiratory infections in particular.18 Therefore hand 
washing is recommended before and after every 
patient contact to break the chain of infection. 

The objectives of this study were thus; to assess the 
knowledge, attitude and practice of this simple 
intervention “hand-washing”, identify the hand-drying 
methods commonly used by the HCPs and also identify 
factors that motivate and militate against hand washing 
practices amongst HCPs at the Lagos University 
Teaching Hospital (LUTH), a tertiary hospital in Lagos, 
Nigeria. The information generated from this study will 
identify gaps, if any, in health providers’ hand hygiene. 
It will assist the hospital management and the infection 
control unit of the hospital to put in place appropriate 
measures for successful implementations of its hand 
washing policy.

Methodology
The study was conducted at the Lagos University 
Teaching Hospital (LUTH). It is a foremost tertiary 
referral centre providing patient care to residents of 
Lagos and neighbouring states. The hospital has 761 
bed spaces and 25 in-patient wards, including the 
Intensive Care Unit (ICU). There were 654 doctors 
and 734 nurses at the time of study. Hand-washing 
facilities are located in all the wards and clinics in the 
hospitals. Each ward/clinic is provided with at least 
a wash hand shank, running tap water, soap (liquid 
or bar) and sometimes, a cloth towel for hand drying. 
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Stored water in plastic drums and buckets are provided 
as alternative source of water supply when there is 
lack of running tap water, usually caused by irregular 
power supply.

There is an infection control committee in the hospital 
which is chaired by the Head of Medical Microbiology 
and Parasitology Department. This committee 
periodically organizes seminars and training on 
various aspects of infection control, including hand-
washing, to the hospital community especially newly 
recruited medical and paramedical staff. Prior to the 
study, several of such seminars had been conducted 
for various cadres of staff in the hospital. In addition, 
individual departments also conduct seminars on 
infection control for their staff.

Study Design
This was a cross-sectional descriptive study, designed 
to assess the knowledge, attitude and practice of hand 
washing including hand-drying methods as well as 
identify factors that motivate and/or militate against 
hand washing practices by doctors and nurses in 
LUTH.

Study population
The study populations were healthcare providers 
working in LUTH. Only doctors and nurses who were 
working in the various wards in the hospital at the time 
of study and had served for a minimum of one year 
with the hospital, were included in the study. Doctors 
and nurses who were not working on the wards at the 
time of the study and those who had worked for less 
than one year were excluded. Other medical and non-
medical personnel were also excluded.

Sampling method
A minimum sample size was calculated using the 
formula for descriptive studies. However the figure 
was increased to 500, also taking into account a non-
response rate of 20%. An equal proportion of doctors 
and nurses were recruited. Lists of all the doctors and 
nurses who were on duty in the wards in the month of 
study were obtained and served as sampling frame. By 
simple random sampling, using computer generated 
random numbers, 20 HCPs (10 nurses and 10 doctors) 
were selected in each ward making a total of 500.

Data Collection
Data collection was done in August 2011, using a 
pretested, structured, self administered questionnaire. 
The questionnaires were delivered to the respondents 
in the ward and were collected soon after. They were 
provided with envelopes and instructed to drop them 
at a designated collection point in the ward. Some of 
them however, failed to return theirs.

Data analysis
Data was analyzed using SPSS for windows Version 
11.5. and Microsoft Excel. Descriptive statistics and 
inferential statistics using Chi Square (X2) and student 
t-test were used as appropriate. The level of significance 
was set at 5% (p< 0.05).

Knowledge and practice were scored in percentages 
and graded. A score of 0-33.3% was considered 
poor, >33.3-≤66.6% was fair and >66.6% was good. 
Attitude was assessed with Likert items. Each Likert 
item was rated on a 1-5 response scale; where strongly 
agree=5, agree-4, neutral=3, disagree=2, strongly 
disagree=1. The scores were graded into positive, 
neutral or negative.

Ethics
Ethical approval was obtained from the Ethics 
and Research Committee of the hospital. Formal 
consent was obtained from the respondents prior to 
administration of questionnaire.

Results
Of the 500 questionnaires distributed, 430 
questionnaires were adequately filled and returned. 
This gives a response rate of 86.0%, out of which 230 
(53.5%) were from doctors and 200 (46.5%) were from 
nurses. There were 162 (37.7%) males and 268 (62.3%) 
females. Their mean age was 31.3 ± 6.8 years. Majority, 
(84.9%) of the respondents had spent between 1 to 10 
years in service (Table I). The awareness of respondents 
on the availability of infection control unit and hospital 
policy on hand washing in the institution was 74.7% 
and 69.5% respectively. Two hundred and forty three 
(56.5%) respondents had attended training or seminar 
on infection control with respect to hand washing. 
The major source of information on the existence of 
hospital policy on hand washing and infection control 
unit was from the hospital seminar (44.0%).
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was fear of contracting disease (87.90%), while 
the major constraint was the busy work schedule of 
respondents in between patient care (56.5%). Almost 
all HCPs (97.5%) believed that administrative order 
and continuous health education can improve hand 
washing among them. Overall, almost all respondents 
(96.75%) had a positive attitude to hand washing, with 
only 3.3% of them being indifferent (Table III). 

Regarding their practices, 97.7% of respondents 
wash their hands more often after contact or bed side 
procedure than before (61.4%). A majority, (82.5%) 
of respondents dry their hands after washing. Also a 
large proportion of respondents (77.0%) wash their 
hands after the close of the day’s work. Running tap 
water with antiseptic soap were most commonly used 
for hand washing (68.4%). Allowing their hands to 
air dry (29.5%) was the most commonly used hand 
drying technique, followed by the use of personal 
handkerchief (28.8%) and common cloth towel 
(22.6%). For 299 (69.5%) of the respondents, their 
practices with regards to hand washing was good, for 
124 (28.8%) it was fair, while for 7 (1.6%) it was poor 
(Table IV).

Doctors had a non-significant better knowledge 192 
(83.5%) of hand washing than nurses 165 (82.5%) 
(p=0.051). None of the doctors had poor knowledge 
unlike 5% of the nurses. There was a statistically 
significant association between attending a training or 
seminar on infection control and knowledge of hand 
washing (Fisher’s exact p<0.001). Respondents who 
attended training/seminar on infection control and 
hand washing had significantly better hand washing 
practices (78.6%) than those who did not attend such 
training (57.8%) (Table V).

Before contact or bedside procedure with patients, 
nurses had significantly better hand washing practices 
(78%) than doctors (47%). Doctors had significantly 
better practice of hand washing after contact or bedside 
procedure (p=0.014). Overall, Nurses had significantly 
better hand washing practices than doctors (p=0.013) 
(Table VI).

Discussion
Hand hygiene is known to prevent cross infection 
in hospitals, however adherence to its guidelines is 

Variables Frequency (%) (n = 430)
Age (Years)
15-24
25-34
35-44
45-54

77 (17.9)
223 (51.9)
110 (25.6)

20 (4.6)
Sex
Male
Female

162 (37.7)
268 (62.3)

Marital Status
Single
Married
Others

207 (48.2)
222 (51.6)

1 (0.2)
Religion
Christianity
Islam

346 (80.5)
84 (19.5)

Years of Service
1-10
11-20
> 20

365 (4.9)
52 (12.5)

13 (3.0)
Profession
Nurse
Doctor

200 (46.5)
230 (53.5)

Table I: Socio-demographic  
characteristic of respondents

Majority, (91.2%) of respondents had good knowledge 
of the components of a good hand washing technique 
and almost all (98.8%) of the respondents knew that 
contaminated hands can serve as a vehicle for the 
transmission of infection from one patient to another. 
Sixty-seven percent also knew that effective hand 
washing involves washing of hands for a period not 
less than 30 seconds.

Almost 94% of respondents knew that nosocomial 
infections have a high impact on patients’ clinical 
outcome. A similar proportion of respondents (96%) 
knew that effective hand washing is highly effective in 
preventing the transmission of HAI from one patient to 
another. Overall, the majority of respondents (83.0%) 
had good knowledge of hand hygiene (Table II). 

Seventy-seven percent of the respondents strongly 
agreed that hand washing is protective to them. The 
major motivation to hand washing by the respondents 
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rather poor.19 This study has revealed that HCPs at 
the Lagos University Teaching Hospital have good 
knowledge of hand washing (83%). This finding is 
similar to that reported among healthcare staff in ICU 
of a Multispecialty hospital in India (90%), but higher 
than figures reported among HCPs in Cairo in Elgalea 
Government Hospital (73.1%), and Cleopatra Private 
Hospital (72.7%).20,21 It is also much better than the 
findings at the University of Port Harcourt Teaching 
Hospital (UPTH) in which more than half of the HCPs 
(55.4%) lack good knowledge of hand washing.22 

The high level of knowledge on hand washing by 
the respondents is not unexpected by virtue of their 
medical background. Also, working in a tertiary centre 

provides them a lot of opportunities to attend various 
seminars and training on infection control. More than 
50% of the respondents in this study have attended such 
training/seminars and they had a significantly better 
knowledge of hand washing than their counterparts 
who did not.

A positive attitude towards hand washing was also 
demonstrated in this study (96.7%). Similar findings 
have been reported in other studies.21,23 In Cairo, nurses 
were also found to have a positive attitude (96.0%).21 
Same was reported among HCPs in intensive care unit 
(ICU) in Italy (86.2%).23 This positive attitude towards 
hand washing exhibited by the respondents may be 

Table II. Respondents’ knowledge on hand hygiene

Variables (n=430) Frequency (%)
Components of hand washing
Use of soapy water in basin
Use of running tap water only
Use of running water and antiseptic soap
Use of alcohol only
I don’t know
Multiple responses

18 (14.2)
7 (1.6)

392 (91.2)
10 (2.3)

3 (7.0)

Contaminated hands is a vehicle for transmitting infection
Yes
No

425 (98.8)
5 (1.2)

Effective hand washing should last for at least 30 seconds
Yes
No
I don’t know

288 (67)
56 (13)
86 (20)

Impact of Nosocomial infection on patient clinical outcome 
Very high
High
Low
Very low
I don’t know

155 (36.0)
248 (57.7)

18 (4.2)
1 (0.2)
9 (1.9)

Effectiveness of hand washing in preventing Nosocomial infection 
Very high
High
Low
I don’t know

245 (57.0)
168 (39.0)

14 (3.3)
3 (0.7)

Overall Knowledge
Poor 5 (1.2)
Fair 68 (15.8)
Good 357 (83.0)
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attributed to their knowledge of the consequences of 
poor hand hygiene.

Many studies on the practice of hand washing by 
HCPs have reported low compliance rate.3,21,24 In an 
observational study conducted among HCPs in a tertiary 
hospital in Ghana, a hand washing compliance rate 
ranging from 9.2% to 57% among doctors and 9.6% 
to 54% among nurses was  reported.25 In the Egyptian 
study only 34% of the respondents had good practice 
of hand washing,21 In a similar study among HCPs in 
ICU in a tertiary hospital in Nigeria, hand washing 
compliance rate of 53% was reported. These figures 
are lower than the 69.5% of the respondents who 
had good hand washing practices in this study. Their 
exposure to training contributed to their good practices 
as evidenced by the statistically significant association 
found between HCPs who attended trainings/seminars 
on infection control and those who did not, with the 
former having a better hand washing practices (Fisher’s 
exact p<0.001). It has also been documented that 
where attitude and habit are constant, behaviour is 
also constant and highly predictable.26 Thus, it can be 
inferred that a good knowledge and attitude towards 

hand washing may positively influence the practice of 
hand washing.

This study has also shown that HCPs tend to wash 
their hands more often after contact with patients 
then before contact and also after performing a 
bedside procedure than before such procedure. This 
finding is similar to that of other studies.22,27 In one 
of such studies, a hand washing rate of zero percent 
was reported before HCPs interacted with patients, 
this increased to 63% hand washing rate after HCPs-
patients interaction.27 This finding thus under-scores 
the need for urgent intervention measures by hospital 
management with respect to hand washing policy, 
emphasizing the need for hand washing before 
patients-HCPs contact/interaction. This observation is 
similar to the finding in other studies which reported 
that a major motivation to hand washing is fear of 
contracting disease from patients.22 The patients are 
equally protected from infectious agents if all HCPs 
practice good hand hygiene.

As regards the variation in practice of hand washing, 
nurses were shown to have significantly better hand 

Strongly
agree Agree Indifferent Disagree

Strongly
Disagree Total

Hand washing can be  
protective to HCWs

331
(77.0%)

96
(22.3%)

3(0.7%) 0(.0%) 0(0.0%) 430
(100.0%)

Hand washing should be done 
when in contact with all patients 
and patient’s formites.

270
(62.8%)

135
(31.4%)

7
(1.6%)

17
(4.0%)

1
(0.2%)

430
(100.0%)

Hand washing is often not 
adhered to because of busy work 
schedule in between patients.

80
(18.6%)

163
(37.9%)

53
(12.3%)

102
(23.7%)

32
(7.5%)

430
(100.0%)

HCWs are motivated to wash 
their hands because of fear of 
contracting disease

174
(40.5%)

204
(47.4%)

28
(6.5%)

17
(4.0%)

7
(1.6%)

430
(100.0%)

Hand washing can be improved 
by administrative order and 
continuous health education

236
(54.9%)

183
(42.6%)

4
(0.9%)

5
(1.2%)

2
(0.4%)

430
(100.0%)

Overall Attitude Frequency (%)
Positive 416 (96.7)
Indifferent 14 (3.3)
Total 430 (100)

Table III.Attitude of respondents towards hand washing
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washing practices than the doctors (Fisher exact p = 
0.013). This finding is similar to a study conducted at 
Emergency Unit of Royal Infirmary in United Kingdom 
in which the nurses had a better hand washing 
practice than the doctors in all the observed patient-
HCPs interactions (62.5% and 20.7% respectively).28 
However, it contrasts with the UPTH study in which 
doctors were found to have a better hand washing 
practice than the nurses.22 A possible explanation for 
the better hand washing practice among the nurses 
may be as a result of their longer contact/ interaction 
time with the patients especially on the wards while 
performing their nursing care. Also, some nursing 
procedures such as changing and emptying patient’s 
urinary, diaper and beddings exposes them to highly 
infectious agents, and hence the need to wash their 
hands frequently is rather inevitable.

Many studies have shown that hand drying is as 
important as hand washing in maintaining a good 
hand hygiene.29,30 A study conducted in Canada to 
assess the various hand drying techniques revealed 
that no matter what hand washing agents were used, a 
higher reduction of contamination was observed when 
using electric warm air hand dryer than using either 
disposable paper towel or cloth towel. Likewise, there 
was a higher reduction of contamination with the use 
of disposable paper towel than with the use of cloth 
towel.29,30 However, this study revealed that the hand 
drying technique among the respondents was poor. The 
use of personal handkerchief, natural air drying and 
common cloth towel were the commonly practiced 
hand drying techniques among the respondents. 
Perhaps if electric warm air hand dryers were available 
in the wards, they would have had better practices. 
This finding is similar to the UPTH study in which same 
hand drying techniques were observed.22 The common 
cloth towel and handkerchief readily become damped 
and easily contaminated thus acting as a reservoir for 
infectious agents.27 The poor hand drying techniques 
observed in this study may invariably compromise 
the relatively good hand washing practices of the 
respondents, hence should be strongly discouraged. 
The use of common cloth towel has been reported 
in a study to be a barrier to good hand hygiene by 
HCPs.27 Unfortunately; this is the hand drying material 
available to the respondents in this institution.

Practice (n=430) Frequency (%)
Wash hands before patient 
contact or bedside procedure
 Yes
 No

264 (61.4)
166 (38.6)

Wash hand after patient contact 
or bedside procedure.
 Yes
 No

416 (97.7)
14 (2.3)

Dry hands after washing
 Yes
 No

354 (82.4)
76 (17.6)

Washing of hands  
after the close of day’s work
 Yes
 No

331 (77.0)
99 (23.0)

Hand washing  
and drying methods
Hand washing method used 
 Use of running tap water only
 Use of running water + 
antiseptic soap
 Use of alcohol hand rub only
 Use of soapy water in basin 
 Others

Hand drying methods
 Use of common towel
 Allow hand to air dry
 Use of disposable paper towel
 Use of personal handkerchief
 Use of hand dryer
 Others

70 (16.3)
294 (68.4)
114 (26.5)

40 (9.3)
7 (1.6)

97 (22.6)
127 (29.5)

68 (15.8)
124 (28.8)

37 (8.6)
7  (1.6)

Multiple responses

Practice

Good 299 (69.5)
Fair  124 (28.8)
Poor  7  (1.6)

Table IV. Hand hygiene practices of respondents
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Attended training/seminar Knowledge
Poor Fair Good Total

Yes
No
Total

1 (0.4)
4 (2.1)
5 (1.2)

24 (9.9)
44 (23.5)
68 (15.8)

218 (89.7)
139 (74.3)
357 (83.0)

293 (100.0)
187 (100.0)
430 (100.0)

X2 = 33.852   df =4; Fisher’s exact p<0.001
Attended training/seminar                                     Practice

Poor Fair Good Total
Yes
No
Total

0 (0.0)
7 (3.7)
7 (1.6)

52 (21.4)
72 (38.5)

124 (28.8)

191 (78.6)
108 (57.8)
229 (69.5)

243 (100.0)
187 (100.0)
430 (100.0)

X2 = 141.059; df = 4; Fisher’s exact p<0.001

Table V. Association between respondent’s attendance at infection control  
training and their hand hygiene knowledge and practices

Profession Hand washing before contact/
bedside procedure (%)

Hand washing after  
contact/bedside procedure (%)

Doctors
Nurses

Yes
108 (47.5)
156 (78.0)

No
122 (53.0)

44 (22.0)

Yes
227 (98.7)
189 (94.5)

No
3 (1.3)

11 (5.5)
x2=43.497 , p<0.001 x2=5.979 , p=0.014

 Practice
Poor Fair Good

Doctors
Nurses

2 (0.9)
5 (2.5)

79 (34.3)
45 (22.5)

149 (64.8)
150 (75.0)

Total 7 (1.6) 124 (28.8) 299 (69.5)
X2 = 8.560; df = 2; Fisher exact p = 0.013

Table VI. Association between respondent’s profession and hand washing practices

A major motivation to hand washing in this study 
was the fear of contracting disease as 47% of the 
respondents agree with his assertion. This finding has 
also been reported by other authors.22,31,32 Similar 
to findings from other studies,33,34 our respondents 
strongly alluded to the fact that busy work schedule 
may hinder their hand washing compliance. This 
reason may not be far-fetched, considering the fact that 
there is dearth of medical personnel in our environment 
and the available ones are often overworked often 
leaving them with little or no time in between patient 
care for proper hand washing. Although, more than 
half (54.9%) of the respondents strongly agreed that 
hand washing may be improved by administrative 

order, but such an order without the necessary hand 
washing facilities especially the hand drying materials 
(single use disposable paper towel or warm air electric 
hand dryer) identified in this study, may be an order in 
futility. In a multicentre survey to determine measures 
that may help HCPs to improve on their hand hygiene, 
most respondents in the survey were not in favour of 
interventions involving rewards or punishment but 
were more attracted to interventions that make hand 
washing easier such as provision and easy accessibility 
to hand washing materials and continuous health 
education on infection control and hand washing.35 
These measures if put in place will greatly enhance 
hand washing practices among HCPs.
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Conclusion
HCPs in LUTH have good knowledge and attitude to 
hand washing. Hand washing was higher after patient 
contact than before. Hand-drying practices were 
poor and this may invariably jeopardize the relatively 
good hand washing practices. Busy work schedule 
in between patient care was identified as a possible 
constraint to hand washing. We recommend emphasis 
on the importance of hand washing before contact 
with patients and improvement in HCP to patient ratio. 
Electric warm air hand dryers and single use disposable 
paper towels should be provided in the wards. 
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