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Abstract  Hand hygiene (HH) is the most significant factor for the improvment of practices and reduction of 
microorganism transmission to patients, visitors, and health care workers, yet compliance rates remaining low. This study 
aims to improve the compliance of intensive care unit (ICU) staff in hand disinfection; either by washing or rubbing with 
alcohol-based solution. We analysised the HH compliance of ICU staff at Al-Istishari hospital in Jordan over a period of four 
months (December 2008-April 2009). A total of 24 study participants were observed to have a high ratio of HH compliance 
rate after removing gloves (76%). This prospective, interventional study employed an exploratory mixed 
qualitative-quantitative method. The study was conducted between December 2008 and April 2009 in the ICU at Al-Istishari 
Hospital, Amman, Jordan. The Hand Washing Questionnaire (HWQ) and 80 h of observations were used to measure and 
evaluate the compliance of HH practices among ICU employees. The effective compliance to HH practice was as low as 28% 
in January, rising to 32% in April; a total improvement of 4%. This was accompanied by a corresponding improvement in the 
rate of nosocomial infection (NI). The NI rate dropped by 5.6% over a short period; from 16.7% in January 2009 to 11.1% in 
March 2009.We identified an inverse relationship between HH compliance and NI rates. These findings suggest that the NI 
rate of ICUs can be reduced by relatively inexpensive strategies. We propose that a national HH program should be 
implemented in all healthcare sectors in Jordan. 
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1. Introduction 
Nosocomial infection (NI), also called Hospital-Acquired 

Infection, is an infection that has its onset during the 
hospitalization and was not present or incubated at time of 
admission. It occurs within: 48 hours of hospital admission, 
3 days of discharge or 30 days after a surgical operation 
(World Health Organization, 2002). 

The WHO studies and others found that the highest 
prevalence of NI occurs in intensive care units (ICU). Not 
surprisingly, infection rates are higher among patients with 
more severe underlying diseases that necessitate ICU 
admission. These infections are associated with increased  
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morbidity and mortality rates (Makhoul et al., 2002; Stoll et 
al., 2004). 

The NI is usually acquired while doing simple tasks by the 
health care worker, like pulling patient up in bed, touching 
equipment like bed side rail or over bed tables and other 
monitors.  

Most of these infections can be avoided with relatively 
cheap strategies, such as adhering to recommended infection 
prevention practices, especially hand washing (Kampf & 
Kramer, 2004; Lam et al., 2004; Yildirim et al., 2008). 

According to United States Centers for Disease Control 
and Prevention (CDC); the "hand washing is the single most 
important means of preventing the spread of infection." 
However; the idea of cleaning hands with some antiseptic 
emerged in the 19th century, when up to 25% of women 
during childbirth were dying from puerperal sepsis (Helder 
& Latour, 2009; O’Grady et al., 2002). Within three months 
after instituting a strict policy of hand washing with a 
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chlorinated antiseptic solution, mortality rates dropped by 10 
to 20 fold.  

Researchers have examined many of methods and 
groupings of methods to enhance hand washing (Gould et al., 
2007; Naikoba & Hayward, 2001).  

Despite hand hygiene has been proven to decrease the 
prevalence of infections in healthcare facilities (Yildirim et 
al., 2008), health care workers often do not wash their hands 
when recommended (Grol & Grimshaw, 2003; Pittet et al., 
2000).  

NI is a serious consideration of prevention of infection in 
all of the worlds, but in developing countries they are the 
main source of preventable disease and death (Sanil Kumar, 
2012). Rates of NI are markedly higher in many developing 
countries, especially for infections that can be preventable 
(WHO, 2002). In these countries, NI rates are high because 
the absence of supervision, inadequate prevention of 
infection practices, inappropriate use of limited resources, 
and overcrowding of hospitals. 

This study is aiming to improve the compliance of the 
working staff in the ICU regarding disinfecting their hands, 
either by washing or rubbing them with alcohol-based 
solution. Additionally, to assess the correlation between the 
hand hygiene compliance rate and the NI rate. 

Importance of the study: We think such a study is an 
important one from different perspectives; 
A- For the hospital:  

1- In terms of Cost: decreasing the rate of NI can 
contribute in one way, or another to reduce the cost of: 

• Length of hospitalization. 
• Treatment with expensive medications (e.g. 

antibiotics) 
• Use of other services (e.g., laboratory tests, X-rays 

and transfusions). 
2- Competitive advantage: improving the patients’ 

outcome will lead to decreasing the hospital morbidity and 
mortality rates.  
B- For the patients: 

1- Controlling NI will affect:  
• Patients’ conditions and outcome.  
• Treatment cost.  
• Patients’ satisfaction. 

C- For the staff: 
1- Controlling the rate of NI will improve: 
• Safety. 
• Staff job satisfaction. 

2. Materials and Methods 
2.1. Design 

This prospective, interventional study employed an 
exploratory mixed qualitative-quantitative method; the most 
popular approach used to facilitate scientific decisions 
includes quantitative and qualitative methods (Neuman, 

2005; Polit & Beck 2006). 
The quantitative and qualitative methods proved valuable 

to discover and describe essential issues within the different 
fields (Hudacek, 2008; Burns & Grove, 2007). Both methods 
offered significant scientific knowledge that responded to 
many questions (Creswell, 2005). Quantitative and 
qualitative methods could be complementary to one another 
(Burns & Grove, 2007; Neuman, 2005). 

This study was conducted in 2 phases: a Four months 
pre-intervention period from December, 2008 to establish a 
baseline of hand hygiene compliance rate and 
post-intervention period from April, 2009 to measure the 
improvement in the hand hygiene compliance rate. 

2.2. Setting 

This study was conducted between December 2008 and 
April 2009 in the ICU at Al-Istishari Hospital, Amman, 
Jordan. It is a relatively new hospital and, not surprising; it is 
paying some attention to infection control issue. AL-Istishari 
hospital is a general hospital that contains 108 beds. The ICU 
has 11 beds, five of which are isolated ones.  

Hand hygiene facilities are available in ICU; there are six 
sinks and four-alcohol-based-solution dispensers. The 
hospital adopts some useful initiatives regarding this issue, 
through conducting continual medical education sessions to 
the staff. It was found by the infection control committee at 
AL-Istishari hospital before starting this study that the rate of 
overall healthcare workers’ compliance with hand hygiene 
procedures scored 51% at the ICU, whereas the rate was 40% 
in the other departments. 

2.3. Instruments 

The Hand Washing Questionnaire (HWQ) and 80 hours 
observations were used in this study to measure and evaluate 
the compliance of hand hygiene practices among intensive 
care unit employees. The HWQ contains 12 items. The first 
five items assessed the compliance on a four-point rating 
scale. 

The anchors used by the HWQ include 1 = All the time, 2 
= 1 out of 2 times, 3 = 1 out of 4 times, and 4 = Not at all. 

Items six to ten assess the staff knowledge about the 
two-hand hygiene methods effectiveness. The last two items 
evaluate the suggestion and the reasons which prevent the 
staff from practicing hand hygiene. 

Eighty hours observation was conducted using the direct 
observation method (the ‘gold standard’). 

2.4. Population and Sample 

A convenience sampling technique was used to obtain the 
desired sample size. At minimum, 50 participants were 
needed to improve confidence in the results.  

HWQ was distributed for Five doctors, 15-staff nurses, 
two physiotherapists, one-nutritionist and one radiologist. 

A random sample of 12 nurses, seven doctors and seven 
consultants were observed each time. Observed nurses were 
all working at 1:1 nurse to patient ratio. 
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Table (1).  Frequency and Percentage of participants 

 
HWQ Observation 

Frequency Percentage Frequency Percentage 

Consultants 0 0% 7 27% 

Doctors 5 20.8% 7 27% 

R.N 15 62.5% 12 46% 

Nutritionist 1 4.2% 0 0% 

Physiotherapist 2 8.3% 0 0% 

Radiologist 1 4.2% 0 0% 

Total 24 100% 26 100% 

2.5. Implementation 

The implementation process was held through many 
activities, the chronological sequence of which is as follows: 
 Dec 25th, 2008, The first visit and the meeting with the 

medical director and head nurse of ICU, and infection 
control nurse 

 Jan 14th-19th, 2009, The first observation 
 Jan 28th, 2009, The first questionnaire 
 Feb 1st, 2009, Increasing the number of the 

alcohol-based solution dispensers  
 Feb 5th, 2009, The second visit, poster installation and 

the staff meeting 
 Feb 25th, 2009, The third visit and the first lecture 
 Mar 23rd, 2009, The fourth visit and the second 

interactive lecture 
 Apr 18th, 2009, The second questionnaire 
 Apr 19th-24th, 2009, The second observation 
The above activities are classified into five main elements; 

which are:  
1- Visits & lectures:  

The first visit was held on Dec. 25th; 2008 starting at 
10.00 am and lasting for almost two hours. Four-team 
members visited the hospital and met the medical director of 
the hospital initially to introduce the team, explain the 
project importance, objectives and plans, in addition to the 
official permission and agreement to start and facilitate the 
implementation process.  

The second meeting was held in the same day with the 
infection control nurse and head nurse of ICU. The 
importance of the study was explained in detail during that 
meeting, emphasizing the importance of cooperation 
between all parties. The meeting was very valuable; 
specifications about the hospital in general and the ICU, and 
its atmosphere in specific shaped some ideas, and reshaped 
others in our previously set plan. The visit ended by an 
exploratory tour to the ICU, to help form a clearer picture of 
the current situation and the reasonably aimed at one.  

The second visit was held on February 5th, 2009, started 
at 6:00 pm and lasted for about two hours. The visit was 
scheduled in the afternoon to ensure the attendance of most 
of the nurses (nurses change shifts at 7:00 pm). Three-team 

members attended the meeting in addition to 15-ICU nurses, 
five doctors, two physiotherapists, one radiology technician, 
and one nutritionist and infection control nurse. The purpose 
of the meeting was to re-explain the importance and 
objectives of the study and to promote the staff involvement 
and commitment to the implantation of the project.  

The proper hand washing technique was clearly and 
carefully demonstrated in that meeting also. The unwanted 
effects of improper procedure were thoroughly explained 
and discussed.  

The third visit was held on February 25th, 2009 to give a 
lecture which was scheduled earlier. The lecture consisted of 
a Power Point presentation along with the movie. It lasted for 
about 1.5 hour. There were 27 attendees, 16 of which were 
ICU nurses, four physicians, infection control nurse, head 
nurse of ICU, four nurses from other departments and 
1-radiology technician.  

The main purpose of the lectures was to demonstrate the 
most important steps that might help in reducing the 
hospital-acquired infections through improving hand 
hygiene practice.  

An interesting Interaction was noticed among all attendees, 
and all questions and inquiries were clearly answered by our 
team members.  

It was noticed through that visit that the staff members 
have very good knowledge about hand hygiene, but it 
seemed that they were not practicing it in a proper and 
effective way.  

The fourth visit took place on March 23rd and lasted for 
2.5 hours. The visit was aimed to follow in the previous 
hand hygiene practice implementation, enhancing the active 
involvement of all staff, and also an interesting lecture about 
the last updated information regarding hand hygiene 
practice was given. There were 29 attendants, 13 of them 
were ICU nurses, eight nurses from other departments, 
infection control nurse, 2-radiology technicians, 
1-physiotherapist and 3 physicians, in addition to the head 
nurse of ICU.  

The presentation was enforced by using more multimedia 
tools which showed the proper technique, and the effect of 
the improper practice.  

It was clearly noticed that there were more attendants as 
well as more interaction during the lecture compared to the 
former one. Our team and the attendants interacted closely, 
and felt that as we were spreading out, motivational and 
enthusiastic atmosphere for everyone.  
2- Questionaire: 

An eleven-item questionnaire was distributed to most of 
the involved staff at two phases; in the beginning and toward 
the end of the project implantation. The questions addressed 
different factors related to hand hygiene practice and 
knowledge. 

The questions were clearly explained in full details by our 
team to reduce ambiguity. We made it clear for the staff that 
there are not any personal identification information in the 
questionnaire, in order to reduce any discomfort that could 
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affect the honesty of their answers. We also demonstrated 
that the proper results of this questionnaire will help us in 
recognizing the real causes behind the improper hand 
hygiene practice or knowledge.  

The first questionnaire was distributed on the 28th of 
January, 2009 to a total of 24 recipients, including 15 ICU 
nurses, 5 doctors, 2 physiotherapists, one-radiology 
technician and one nutritionist. The same questionnaire was 
distributed at the 18th of April, 2009 to 24 recipients; for the 
same staff. The answered questionnaires were collected four 
days after the distribution at the two occasions.  
3- Observational study:  

An eighty hours observation in the ICU was done by our 
team member who works there as an ICU nurse. The 
observation was divided equally into two phases. The first 
one took place between January 14th and January 19th. And 
the second started on April 19th and ended on April 24th. 
The interval between the two phases gave enough room for 
the other interventions to have a measurable impact (the 
maximum of our limited allowed time).  

The persons selected for observation were closely 
monitored to detect both their compliance to hand hygiene 
practices and the effectiveness of those practices.  

It is to be noted here that our observer had another 
implementation responsibility. He communicated 
continuously with the members of the staff explaining them 
the importance of the project; not only for the patients in the 
unit, but also for them to ensure their safety and indirectly 
increase their job satisfaction. It was a challenging attempt to 
change their behaviour, increasing their compliance, and 
overcoming the expected resistance to change which might 
occur due to any reason.  
4- Posters’ introduction: 

Two kinds of posters were installed in the facility on 
February 5th, 2009:  

1) Instructing Posters, which explain the steps of the 
proper hand washing technique. Those posters were attached 
at the top of each of the 3 sinks.  

2) Reminding Posters were installed at the main door of 
the ICU, and also at different places inside the ICU to remind 
the staff and visitors about the importance of proper hand 
washing.  
5- Technical interventions:  

Two main changes were introduced to the ICU at the 
beginning of the project implementation: 

A- The alcohol dispensers were increased from 3 to 13, 
one dispenser by each bed (a total of 11 beds), one at the ICU 
entrance door and one between the patients’ rest room and 
that of the staff.  

Increasing the number of dispensers served on two aspects. 
First, it increased the availability, and the accessibility, 
reducing the impact of the claimed effect of the shortage in 
disinfectants. Second, the presence and distribution of this 
number of dispensers worked as a reminder for the working 
staff, dropping down the “forgetting” excuse of the staff 

members. 
B- Disposable paper towels also were installed at the top 

of each sink to prevent contamination of hands when turning 
off the tap. 

Most of the facility modifications took place during the 
third visit in February, except for the introduction of the 
added alcohol dispensers which was done earlier at the end 
of December 2008. 

3. Statistical Analysis 
The statistical analysis was performed using a one-sided 

P-value with a 95% confidence level and comparing 
proportions as percentages. All the statistical analysis was 
performed using the Statistical Package for Social Science 
(SPSS) System for Windows, version 21. 

4. Results 
1- The questionnaire: 

Upon analysing collected data from the questionnaires at 
the beginning and the end of the project, the following 
observations can be shown below: 

The table number 2 depicts that there is a strong 
relationship of compliance of hand hygiene in the hospital as 
the values shown in the table is significant; there is a 
significant impact of hand hygiene compliance among 
Health care workers in Al-Istishari hospital in Jordan. The 
significant relationship is shown by the P-value less than 
0.01 and T value 9.225 through the t-test for equality of 
means. 

The mean value of the January month is 2.3561. This 
indicates that the majority of the respondents in the hospital 
did not practice hand hygiene regularly during the shift. 
While, the mean value of the April month is 1.6356. This 
indicates that the majority of the respondents in the hospital 
practice hand hygiene regularly. 

Table (2).  Number, Mean, Standard deviations, and T-Test distribution of 
Participants 

Months N Mean Std. 
Deviation T-test P value 

January 24 2.3561 .31710  
9.225 

 
< 0.001 

April 24 1.6326 .21693 

The table number 3 presents the means, standard 
deviations, and t-test value for the first five items of the hand 
washing questionnaire. 

-Questions 1 to 5 Participants showed relatively high 
awareness and compliance to hand hygiene practices among 
the staffat the end of the project, all of the mean values were 
between 1.74 and 3.25 out of four. While, the participants 
showed relatively low awareness and compliance to hand 
hygiene practices among the staff at the beginning of the 
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project, all of the mean values were less than 1.47 out of four. 
The table number 3 presents the percentage value for two 

items of the hand washing questionnaire. 
-Question 6-7:  Frequency and percentage of selected 

hand hygiene durations were increased, and most of the staff 
agreed on the importance of the practice. 

-Questions 8-10: Staff knowledge about the two hand 
hygiene methods effectiveness was exact throughout the 
project. The majority of staff also noted that using soap and 
water for cleaning hands is definitely less damaging to the 
skin.  

-Question 11 addressed the reasons which prevent the 
staff from practicing hand hygiene. At the begging of the 
project, the reasons were ranked in the following order: 

1. Urgent patient situation (27%) 

2. Forgot to clean hands (21%) 
3. Too busy /lack of time (19%) 
4. Cleaning hands causes skin irritation and dryness (10%) 
5. Lack of soap or hand rub (8.3%) 
6. Ratio of 6 % equally distributed between sink location 

and accessibility and patient need which takes priority. 
7. Other unspecified reasons came in the last rank. 
At the end of the project, the most common reason for not 

practicing hand hygiene surprising was reason number four 
(cleaning hands causes skin irritation and dryness) with a 
ratio of 87%, while patient needs priority only collected 14%. 
This issue is alarming as we expected the first three reasons 
to sustain their ranks, with an expected increase to reason six 
(patient needs priority). 

Table (3).  Means, Standard deviations, and T-Test value for the first five items of the hand washing questionnaire 

Questionnaire Items 
January April 

Mean SD. T P value Mean SD. T P value 

1. Do you wash hands thoroughly, doing the 
proper procedure for 2 minutes before 
handling patients and at the start of the shift? 

3.25 .944 16.865 <0.001 1.29 .550 11.504 <0.001 

2. How often do you practice hand hygiene both 
before and after having contact with patients? 2.92 .974 14.665 <0.001 1.38 .647 10.413 <0.001 

3. How often do you practice hand hygiene after 
touching only the surfaces in the patients’ 
room? 

2.79 .932 14.682 <0.001 1.29 .550 11.504 <0.001 

4. How often do you wear gloves when hands 
may be contaminated with body fluids? 1.75 .847 10.122 <0.001 1.38 .647 10.413 <0.001 

5. How often do you practice hand hygiene after 
removing gloves? 2.13 .992 10.496 <0.001 1.46 .721 9.908 <0.001 

Table (4).  Percentage value of the hand washing questionnaire items 

Questionnaire Items 
 

January April 

5 seconds 30 seconds 60 seconds Until they 
seem clean 5 seconds 30 seconds 60 seconds Until they 

seem clean 

6. How long should you rub your hands 
together when washing with soap and 
water? 

16.7% 37.5% 29.2% 16.7% 8% 80% 8% 4% 

7. How long should you rub your hands 
together when applying alcohol-based 
hand rub? 

37.4% 29.2% 29.2% 4.2% 8% 72% 12% 8% 

8. What hand hygiene method is more 
effective at killing bacteria? See analysis 

9. Which hand hygiene method is less 
damaging to your skin? Soap & water Soap & water 

10. How important do you think hand 
hygiene is in your work in decreasing 
cross infection? 

Very Important Very Important 

11. What reasons prevent you from 
practicing hand hygiene regularly? See analysis 

12. If you have any suggestions, Please 
specify: See analysis 
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-Question 12: The following suggests were obtained: 
1. A need for a hospital policy to regulate hand washing 
2. Addition of the hand washing compliance on the staff 

competency checklist to highlight more its importance. 
3. Provide more educational & awareness sessions. 
4. To emphasis on the proper way of dealing with isolation 

rooms and providing a more accessible sink /paper 
towels 

5. Implement more precautions for visitors 
6. The use effective soap and alcohol. 
7. Introduce more colourful posters, reminding the staff of 

the proper hand washing procedure. 
Cronbach’s Alpha (Reliability Analysis) 

A reliability analysis of the study shows the reliability of 
the data gathered and the items placed on the questionnaire. 
According to the table 5, it can be concluded that all of the 
items presented on the questionnaire are reliable. 

Table (5).  Cronbach’s Alpha (Reliability Analyses) 

Cronbach’s Alpha Number of Items 

0.738 5 

0.695 10 

2- The Observational study 
An observation of 80 hours was done by a team member 

who is an ICU nurse. Having only the head nurse informed, 
the observer was recording the results secretly, in an attempt 
to reduce any influence caused by the presence of a 
perceived outsider or supervisor. 

The observer took permission from the top management 
office, and he was not in charge of any patient during the 
shifts scheduled for observation, to ensure higher reliability 
of the observation results. 

The observation was held at two times, 40 hours each. The 
first observation took place between the 14th and 19th of 
January. The second observation was between 19th and 24th 
of April (after the interactive lecture). 

All observation hours were during day shifts, where an 
average of 7 nurses was present. Unlike night shifts, during 
day shifts, the ratio of nurse to patient is about 1:1. 

A random sample of 12 nurses, seven doctors and seven 
consultants were observed each time. Observed nurses were 
all working at 1:1 nurse to patient ratio. 

The observation assessed the compliance and 
effectiveness of hands cleaning at five main occasions 
(Figure 1): 

a. At the beginning of the shift  
b. Before any direct contact with the patient 
c. After direct contact with the patient  
d. After touching surfaces around the patient 
e. After removing gloves 
Relatively close to the results found by the infection 

control program in December 2008, which were 51% 
compliance rate, our observation in January revealed a 48% 
compliance rate. The deviation could be caused by an 
arbitrary error or could be related to the perception of the 
observed staff to the presence of the observers. The 
compliance rate in April was 57%, with an improvement of  
9% of our former findings. 

It is to be noticed here that the highest compliance rate was 
after removing gloves, scoring 71% and 76%. And the 
second highest score (65% and 76%) was for the rate of 
compliance after having direct contact with the patients. 
None of the observed staff cleaned her/ his hands at the 
beginning of the shift in January, whereas a remarkable 
improvement (17%) was founded in April (Figure 1). 

 

Figure (1).  The ratio of compliance to hand hygiene practices 

0% 20% 40% 60% 80%

At the beginning of the shift

Before any contact w ith the patient

After touching surfaces around the
patient

After any direct contact w ith the
patient

After removing gloves

First observation

Second observation
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Figure (2).  The mean ratio effective hand hygiene practice at different shift activities 

The effective compliance to hand hygiene practice was 
found to be as low as 28% in January, and 32% in April, the 
total improvement was 4% (Figure 2). 

No previous data concerning the effectiveness of the hand 
hygiene practice was available in the infection control 
program database to compare with it. 

The average compliance rate to hand hygiene instructions 
was first 49% only 60% of which was considered effective. 

The second observation revealed a 68% effectiveness of 
the 57% compliance rate. In both observations, no-one 
obeyed the instructions in case of emergency situations. 

The rates of compliance were much lower for the 
physicians and consultants than those scored for the nurses. 
This observation is compatible with the results of other 
studies (Helder, 2010; Novoa, 2007). 
3 -Outcome measures:  

Two main measurable indicators were examined to assess 
objectively the outcomes of the implementation process:   

A- Nosocomial infection rates:  
The main concern of the project is the NI rate, being seen; 

as a result, of low compliance to hand hygiene. Many factors 
could contribute to this rate; the types of patients (medical 
and surgical), the length of stay, and even the occupancy 
rates reflected by the number of patients. A comparison 
regarding those factors is held between 2008 and 2009 for 
the months: Jan, Feb and March (Figure 3). 

The same months of the two years were chosen to 
eliminate the seasonal variations and some other factors that 
could contribute to the difference in the measures. 

NI rates in January and March 2009 were found to be 
lower than those of the same months of 2008. However the 
situation was the other way around in February, where it was 
23.3% in 2009, and 21.7% in 2008. 

The ratio of medical to surgical cases was never 

significant enough to be related to other outcomes such as NI 
rate. 

Mortality rates were not taking into consideration the 
specific cause of death. Thus, no correlation between the 
mortality rates and the NI rates could be held.    

Although the long LOS usually implies fewer patients’ 
immunity, and higher chances to get an infection, the 
expected higher rates of NI rates was not found. 

B- The Cost: 

Expenses of two main elements were taken into 
consideration in the rough analysis of the NI prevention and 
treatment related costs (Figure 3). These elements include 
the disinfectant solutions and the antibiotics.  

The highest expenses related to antibiotic use were in 
February 2009 (although working days were only 19). A 
main contributing factor could be the presence of the referred 
oncology patients from King Hussein Cancer Center (KHCC) 
who were all having NI acquired previously at KHCC.  

The high-death rates along with the high-NI rates in 
February, both lead to the closure decision of the unit for 10 
days for sterilization. 

The cost of alcohol-based solutions consumption showed 
a remarkable trend of increase in 2009 compared to those of 
2008. 

The correlation between the NI rates and the incurred 
costs was less clear for Jan, Feb, and Mar 2008 than that in 
similar months of 2009 (Figure 3). 

The traced trend in 2009 was a remarkable increase in both 
measures, i.e. the cost and the NI rate in February compared 
to January, and then a decrease in March. However, the 
proportional relation between both measures did not show 
any significant trends. NI rates were also measured in the 
first three weeks of April (1st – 24th); the rate was 15.7% (3 
patients out of 19).  

0% 10% 20% 30% 40% 50% 60%

At the beginning of the shift

Before any contact w ith the patient

After touching surfaces around the
patient

After any direct contact w ith the
patient

After removing gloves

First observation

Second observation
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*The costs of the 15 most common types of antibiotics were involved in calculations. 
*Data of the first three months of 2008 were not instantly available. We had to access the primary records of the ICU to calculate them. 

Figure (3).  The relation between NI rate and cost of disinfectant and antibioti 

Table (6).  NI rates and related statistics   

 
2008* 2009 

Jan Feb Mar Jan Feb Mar 

No. of patients 23 23 20 36 30 30 

Community acquired infection rate 8.7% 13% 5% 8.3% 10% 6.7% 

Mortality rate 8.7% 8.7% 10% 0% 10% 13.3% 

Ratio of medical cases 43.5% 47.8% 50% 50% 53.3% 46.7% 

Ratio of surgical cases 56.5% 52.2% 50% 50% 46.7% 53.3% 

Average LOS (days) 3.84 4.2 5 4.58 4.1 2.6 

*Data of the first three months of 2008 were not instantly available. We had to access the primary records of the ICU to calculate them. 

An inverse relation between the hand hygiene compliance rate and the NI rate is noticed (Figure 4). Because the NI 
incidence rate is a multifactor issue, and because the measurements were for a short period of time, such a straightforward 
judgment cannot be simply defended. 
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Figure (4).  The relation between hand hygiene compliance and NI rates 

5. Discussion 
Hand hygiene is broadly assumed to be an efficient way to 

decrease nosocomial infection (NI) in hospitals, especially in 
intensive care units (ICUs). NI is frequently viewed as 
indicating non-compliance with hand-washing practices.  

The data reveal useful knowledge and high awareness 
levels of the working staff in the ICU of Al-Istishari Hospital 
in (Jordan) concerning hand hygiene practices. Analyses of 
the questionnaire showed higher levels of compliance. 
However, observations conducted at the ICU reflected a 
different point of view.  

The inconsistencies in the results may be attributed to 
measuring two distinct entities: cognitive knowledge and 
actual behaviour.  

Pessoa-Silva et al. (2005) and Jenner et al. (2005) 
hypothesized that social cognitive models may help to 
elucidate the impact of human behaviour. Behavioural 
science may additionally inspire new directions in the 
research field. 

These same aspects apply for the knowledge of the staff 
about the effectiveness of hand hygiene practices. Their 
knowledge, although below expected levels, was reasonable 
compared with the findings of both observations.  

Previous studies reported baseline compliance rates 
ranging from 28–44% (Lam et al., 2004; Brown et al., 2003). 
In this research, the baseline compliance rate for hand 
hygiene was as high as 48–57%. This finding reveals that 
most Health care employees perceive the necessity of hand 

hygiene.  
The highest compliance scores were seen after Health care 

professionals removed their gloves. This result could be due 
to one of two main reasons:  

A- Gloves are usually worn before conducting an invasive 
procedure on a patient or where contact with secretions or 
fluids from the patient’s body is expected.  

B- Powder is left on the hands upon the removal of gloves.  
Both reasons explain why Health care professionals wash 

their hands after wearing gloves.  
Even the effectiveness of hand hygiene practices was the 

highest after removing gloves; the second highest 
effectiveness was after direct contact with patients.  

It is possible to draw a conclusion that these results are due 
to a selfish attitude on the side of the staff; they are 
concerned more about themselves and less about their 
patients and their safety. This result is in agreement with a 
hospital-wide, cross-sectional study that recommended that 
Health care employees practice hand hygiene for their own 
protection, rather than to protect their patients (Novoa, 
2007).  

Another study that supports our findings was conducted in 
the ICU by O’Boyle et al. (2001), who showed that hand 
hygiene compliance (evaluated through direct observation) 
was the highest ‘after completion of care and remove the 
gloves’ (87.1%) and ‘after direct contact with body 
substances’ (87.1%).  

Complete hand washing also included washing the wrists, 
finger tops, thumbs, and between the fingers. Lam et al. 
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(2004) evaluated hand-washing methods with soap and water 
and also observed an enhancement after an intervention.  

The improvement in the compliance rates seen via an 
observational study toward the end of the project 
implementation was 9%, which was a substantial rise in such 
a short period of time. We believe that the staff responded 
well to the implementation activities, which indicates that 
the staff have the ability to create dramatic improvements in 
staff practices in general and in hand hygiene in particular. 
Our understanding of a higher hand hygiene compliance rate 
among employees after the intervention was comparable to 
the compliance rates monitored in many ICUs in the United 
States (Pessoa-Silva, 2007).  

More time and effort is necessary to demonstrate the real 
effectiveness of project implementation. As a general rule, 
human behavioural changes necessitate long periods of time 
and significant effort.  

The improvement in the corresponding rates of NI over a 
short period of time was 5.6% (from 16.7% in January to 
11.1% in March). Although this figure exceeds the predicted 
value slightly, several main points can be highlighted here:  

• The primary NI rate provided by the infection control 
program was a general figure for all of 2008 and the rate 
was 33%; our measured rate in April 2009 was 15.5%.  

This time duration is a short period over which to 
comment on the actual reduction in the rate of NI, yet there is 
an encouraging, improving trend.  

Repeated awareness of appropriate hand hygiene is 
necessary, and different creative methods are important for 
renewing this message among Health care employees. Single, 
multifaceted interventions seem to have a more prolonged 
impact (Grol & Grimshaw, 2003; Huang et al., 2002; Salemi 
et al., 2002).  

The incurred costs were proportionally related to the NI 
rates in 2009, an issue of significant importance for hospital 
management, cost of treatments and patients’ outcomes. 

6. Conclusions 
This study presented that hand hygiene compliance 

observation, in addition to the other orientation tools used in 
our campaign, is a useful tool for improving hand hygiene 
compliance in ICU at Al-Istishari private hospital in Jordan. 
Enhancing hand hygiene concept among population in the 
whole society, to be reflected in the technical work among 
Health care workers. This will lead to an easier and better 
adherence to the instructions as it becomes a natural habit of 
daily human activities.  

A more Interventional study with a longer period is 
necessary to support the observed enhancements in the 
nosocomial infection rates associated with the improved rate 
of hand hygiene compliance in ICU. To sustain this current 
level of enhancement, Proper training of the all health care 
workers about hand hygiene and Periodic re-evaluation and 
re-training of all health care workers regarding hand hygiene 
practices. 
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